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If your present supply of high-power-factor ballasts is in- 
adequate for your high-power-factor fixture requirements, 
use the new G-E Type FL capacitors. 

These new Type FL capacitors**, by simply installing them 
in the fixture with available ballasts, bring low-power-factor 
equipment up to acceptable power-factor levels. 

The size and weight of these new capacitors permit easy 
assembly in new or existing fixtures. A short shipping 
schedule on Type FL capacitors make them available for 
current fixture business—now—when you need them. 


These new G-E Pyranol* capacitors 
make low power-factor ballasts meet 
high-power factor requirements 


These hermetically sealed Pyranol impregnated units, a 
turing new low cost as well as small, light-weight designs | 
offer the same high quality as millions of G-E capacitors 
now used in fluorescent installations. ; 
Three designs are available for operation at 50 or 60 cycles, 
118, 208 or 236 volts a-c, and when used individually, or in 
combinations as suggested, provide a minimum of 85 to 95 
percent power factor for a single 15-watt lamp, or up to 
four 40-watt lamps. For further details, write to Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 


**Listed by Underwriters’ Laboratories, Inc. 
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Symbols: S—Cat. No. 21F296; M—Cat. No. 21F297; L—Cat. No. 21F298 
VOLT-AMPERE RATINGS 


*Two capacitors in parallel 
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Pyranol is General Electrie’s registered trade 
name for a noninflammabie liquid dielectric 


for capacitors. 
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A practical technical and management journal for electrical contrac- 
tors, industrial electricians, inspectors, engineers and motor shops, 
covering engineering, installation, repairing. maintenance and 
management, in the field of electrical construction and maintenance. 
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“vou can get 


VARNISHED 
INSULATING 
PAPERS 


of every type — at 
IRVINGTON” 





When the “spec” reads varnished paper insulation, investi- 


Standard Vuuinat gate the properties of Irvington’s products. Many thicknesses 


of six varnished papers — made standard by general use — are 


Varnished Papers available. 


Base papers are carefully selected for low acidity, uni- 
formity in thickness, tensile strength, and tear resistance. To 
these base stocks are applied Irvington-formulated insulating 
varnishes which provide high dielectric strength as well as 


Condenser Tissue 


Kraft Paper resistance to heat, oil, and moisture. The varnish film is smooth 
™ and free from pin holes. 
Bond Paper Write for generous test samples of the Irvington varnished 


Red Rope Paper 


insulating papers listed below. 








RANGE 

° sa or OF THICKNESSES 
Saturated Kraft Condenser tissue Yellow 00075” to .002” 
7 Kraft paper Yellow & Black . 00125” te .020” 

Bond paper Yellow 0015” to .006” 

Asbestos Paper Red Rope paper Yellow 007” to .015” 
Saturated Kraft Yellow 004” to .005” 

Asbestos paper Yellow 010” to .032” 





IRVINGTON 


Vanish ¥ Insulalr Company 


IRVINGTON 11, N. J. 








OE CNG. Published monthly. Price 35 cents a copy. Vol. 46, No. 1. Allow at least ten days sf change of address. RETURN POSTAGE 
blication Office, 99-129 N. Broadway, Albany 1, N. Y. All communications a about subscriptions should be addressed to J. E. Blackburn, Jr., Vice- 
President (for Guecnation Operations), Electrical Contracting, 330 West 42nd St., New York 18, N. Y. Subscription Rates—U. 8. and possessions, $3.00 a year, $4.00 
for two years, $5.00 for three years. Canada $4.00 a year, $6.00 for two years, $8.00 for three years. Pan American countries = for one year, $10 for two years, $12.00 
for three years. All age countries $15.00 a year, $30.00 for three years. Please in‘icate position und company connection on all orders. Entered as 
class matter August 29, 1936, at Post Office, anes Se Act of Mavh 8, 1678. Printed in U. 8. Copyright 1947 by McGraw-Hill 
Cable address: 


Albany, N. Y. 
“McGraw-Hill, New York.” Member A. B. P 



















28 





FEEDRAIL ‘60” 


~ TRACK’ 














‘ FEEDRAIL “60” JV bid bid 


TROLLEY 








= CABLE 
EVER-LOK 
<— CONNECTOR 
AND FUSED PLUG 
<< CABLE 
















 ~¢— PIPE AND 
BUSHING 





Electrical C ontracting, Janwary 1947 


Electrical Contractors with industrial contacts frequently in 


IMMEDIATE MARKETS: 





HOW FEEDRAIL BOOSTS PRO FA 


for Electrical Contractors 


Feedrail is the newest and best method ber providing flexible kc y- 
outs for feeding electrical equipment in the needle trades arid-all 
industries where motor operated machinery is moved. 








It provides quick shifts of machines without added wiring costs sand 
gives the utmost safety and reliability of operation. 











sales on first calls, ranging from 100 to thousands of feet. 
plete co-operation of local Feedrail Representatives 5 ro 
engineering and application experience. . 


Needle Trades—for sewing and cutting machines 
Industrial Plants—for portable tools, test lines, cranes and 


The following catalogs are available: General No. 15, 
No. 16, Machine Tools No. 17 


PEE DR ATE CC Oe POR AT ION 
Subsidiary of Russell & Stoll Co., 125 BARCLAY STREET, NEW YORK 7,N. Y. 


FEEDRAIL is handy for cutting ssicdlinasonaiaiinda over long 
tables. The trolley moves along with the machine. Note the 
moving cloth laying machine with inspection light on FEEDRAIL 








THE CLOSED SHOP 





Key to Labor Monopoly 





loosen the monopoly control now exercised 

by_ some segments of union labor and re- 
capture the power to control their own economic 
and political destiny, they must come to grips 
with the problem of the closed shop. A satisfac- 
tory solution of that problem is as vital to the in- 
terests of the wage earner, who should be fully 
-protected in his right to organize and bargain 
collectively through representatives of his own 
choosing, as it is vital to the interests of the nation 
as a whole. 

By the closed shop, which unfortunately is a 
term that seems to shed more heat than light, I 
mean any shop in which the worker must make 
his peace with a union in order to have a job. 
There are approximately 13% million union 
members in the United States. Of these about 10 
million are governed by arrangements calling for 
“closed” shops, union shops, maintenance of 
membership provisions and similar devices 
which make good standing in a union a condition 
to holding a job. 

Such arrangements raise serious issues about 
what is commonly presumed to be the basic 
American right to work. Also, closed shop ar- 
rangements lie at the root of the dominant eco- 
nomic power now exercised by some labor 
leaders. 

The problem of reducing the power of these 
labor leaders to proportions that make it safe for 
democracy is the age-old problem of monopoly. 
In an earlier era this problem was created largely 
by businessmen who sought to escape the re- 
straints of competition by combinations or agree- 
ments to control prices and production. Such ef- 
forts are still attempted and must be curbed by 
law. 


[ THE PEOPLE of the United States are to 


Union Labor Monopoly 


But, after more than a decade during which a 
monopoly position for organized labor has been 
aggressively promoted by the federal government, 
the major monopolists today are those labor lead- 
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ers who wield the power of enormous nationwide 
unions. About 90% of the soft coal miners do the 
bidding of John L. Lewis. A like percentage of 
the auto workers are represented by the United 
Automobile Workers of the C. I. O. About 80% 
of the production workers in steel are members 
of the United Steel Workers, C. I. O. No single 
corporation has more than a fraction of the eco- 
nomic power that is concentrated in these unions. 
And if corporations were to combine their power 
to cope effectively with that of these union mo- 
nopolies they would unquestionably find them- 
selves charged with violating the federal anti- 
trust laws. 

In its*national sweep, the monopoly power of 
unions rests largely on their exemption from the 
federal antitrust laws. My previous editorial in 
this series (the 53rd) discussed the desirability of 
removing that exemption. The local roots of this 
monopoly power are often embedded in closed 
shop arrangements. 


Closed Shor | in Coal 


, 
An illuminating case in point is provided by 


. the United Mine Workers, whose leader John L. 


Lewis has graciously given the country a 3%- 
month reprieve from “the hysteria and frenzy of 
an economic crisis,” as he himself termed it. Dur- 
ing that latest crisis the dispatches from the soft 
coal fields reported that the miners were standing 
behind John L. Lewis almost to a man. And the 
implication usually was that the driving forces 
of the strike were loyalty to Lewis and the pros- 
pect of economic gain. 

Underlying that performance, however, and 
basic to it was an agreement in the soft coal fields 
providing that “as a condition of employment all 
employees shall be members of the United Mine 
Workers.” Hence to hold a job in 90% of the soft 
coal industry which is governed by contracts with 
the United Mine Workers, a miner must not offend 
the union. To avoid offense the union member: 
must even be careful in criticising what his union 
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does. Suspension from the union for six months, 
and hence from the right to hold a job, is the pen- 
alty imposed by the United Mine Workers con- 
stitution for circulating a statement “wrongfully 
condemning any decision rendered by any officer 
of the organization.” 

The willingness of the miners to follow Lewis 
until the country froze over was not, of course, 
exclusively a product of the agreement limiting 
jobs in the coal fields to union members of good 
standing. Some of it originated in bad handling of 
employee relations in the coal fields in years gone 
by. But the fact remains that Lewis’ soft coal mo- 
nopoly has as one of its principal foundations an 
agreement which gives the United Mine Workers 
a job-or-no-job hold on 90% of the soft coal 
miners. ) 

In its extreme form, the closed shop not only 
makes union membership a condition of employ- 
ment but narrowly limits the numbers admitted 
to union membership and hence to the opportu- 
nity to work. In this way it is used to enforce re- 
striction of output and working rules which 
would never stand up under free competition. 


Fair Dealing 


The closed shop raises major issues of personal 
freedom and fair dealing between individuals. 
As matters now stand, closed shop agreements 
require employers to discharge workers who lose 
their good standing in the unions involved. At 
the same time they frequently impose no require- 
ment on unions to grant membership to law abid- 
ing and technically qualified persons. Many un- 
ions with closed shop agreements refuse to grant 
membership on the basis of competence. Thus, 
qualified workers are denied a fair chance to 
hold a job. 

In its dealings with the closed shop issue the 
federal government has been pushed into a self- 
contradictory, position. The National Labor Re- 
lations Act (the Wagner Act) provides, and prop- 
erly, that “employees shall have the right .. . to 
bargain collectively through representatives of 
their own choosing.” In furtherance of that basic 
proposition, the Wagner Act also provides that 
“It shall be an unfair labor practice for an em- 
ployer . : . by discrimination in regard to hire or 
tenure of employment to encourage or discourage 
membership in any labor organization...” Stand- 
ing alone, the provision would clearly outlaw the 
closed shop. 


But then, to favor the closed shop, the Wagner 
Act turns right around and provides that “noth- 
ing in this Act... shall preclude an employer 
from making an agreement with a labor organi- 
zation .. . to require, as a condition of employ- 
ment, membership therein,” provided that cer- 
tain conditions of representation are fulfilled. 
This places the National Labor Relations Board 
in the impossible position of trying to administer 
a law which simultaneously points in opposite 
directions. 

In successfully contending that there should be 
no closed shop arrangements on the railroads; 
the late Joseph Eastman, Federal Co-ordinator 
of Transportation, said, “If genuine freedom of 
choice is to be the basis of labor relations under 
the Railway Labor Act, as it should be, then the 
yellow dog contract and his corollary, the closed 
shop . .. have no place in the picture.” The so- 
called yellow dog contract, which requires a 
worker to agree not to join a union as a condition 
of employment, has long since been outlawed. 

At one time the closed shop was defended as a 
protective device for feeble young unions strug- 
gling against predatory employers. But a mere 
glance over the current economic scene discloses 
that the time when that argument was supported 
by the facts is past. Now,it is the labor leaders who 
frequently exercise decisive economic power. 

At elections in November three more states, 
Arizona, Nebraska and South Dakota, passed 
constitutional amendments outlawing the closed 
shop. In doing so, they joined six other states, 
which, in one way or another, have restricted the 
closed shop. The South Dakota amendment pre- 
sented the basic issue created by the closed shop 
in simple and direct terms when it declared that 
“The right of persons to work shall not be denied 
or abridged on account ‘of membership or non- 
membership in any labor union, or labor organi- 
zation.” 

That issue must be squarely faced by the new 
Congress if its first order of business, the labor 
crisis, is to be resolved. 
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FASTER 


MORE CRAFTSMANLikE 


with IDEAL WIRING DEVICES 


IDEAL Fish Tape, Reel and Puller: Three tools in one. 
Prevents tape breakage, kinking or springing around all 
over the floor. Makes wiring faster, better, easier. 8 sizes. 
: 2] IDEAL Lugs (solder and solderless): Made of High 
Quality Pressed Copper. No sharp edges or burrs. Uni- 
I D E A L form size. Approved by Underwriters’ Laboratories, Inc. 


oe EY dod WIRE STRIPPERS @ IDEAL Split Bolt Connectors: Make permanent or tempo- 


rary solderless connections. Made in bronze, brass or 























Strips Wire Clean with a Single Squeeze of Handles! aluminum. Two types, “one piece” and “two piece” with 
. either small or large heads, all sizes. SERVICE ENTRANCE 
The new hand type “Universal” Model CONNECTORS also available. 


trips the whol of solid or str 
2 sn peasy ppUe mop HR @ IDEAL BX Armor Cutter: Snip—and the BX cable is 


ee ea ee See cut, with this handy pocket size tool. Cuts either two or 
on the triple action principle, this stripper clamps three wire, No. 12 or No. 14 cable. Cuts cleanly—quickly— 
the wire, cuts insulation and strips fast and without injury to wire insulation. Steel cutting blade remov- 
clean in one operation. Handy Pocket Size only able for sharpening. 


7¥2" long, weight 24 ounces. 
i a : IDEAL “WIRE-NUTS” make wire joints the modern way 


“Automatic” and —no solder or tape, simply strip wires, screw on, that's 
“Standard” Models all! Millions in use! Four Sizes make wire connections for 
for stripping strand- all common combinations from two no. 18 to three no. 10 


ed and solid wire. solid or stranded wires. 
The most complete Write for Detailed Literature 
line of Hand, Foot 


and Electrically Op- 


perso he Mer IDEAL INDUSTRIES, Inc. 
PROMPT DELIVERY 





Distributed Through AMERICA'S LEADING WHOLESALERS 
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JANUARY .... ata Glance 


New Code 


The new 1947 Revision of the 
National Electrical Code is required 
reading for most of us during the 
next month or so. Whether your copy 
is in the familiar pocket size or in the 
new red cloth covered library edition 
put out as Volume V of the National 
Fire Code by the National Fire Pro- 
tection Association, you will find 
John Turnbull's code analysis on 
page 43 a useful guide and reference 
to the more important changes. 


Specifications 


Our September 1946 issue included 
a 72-page editorial feature section on 
Electrical Specifications. Extra copies 
of the issue were exhausted so 
rapidly that the overwhelming num- 
ber of requests could not be filled. 
Reprints of the Master Electrical 
Specification are now available, we 
are happy to report, at $1.00 each. 
Address your orders to our editorial 


department. 


Lamp Tax 
President Truman's proclamation 
Officially te: hostilities on 


rminating 
December 31 automatically schedules 
the end on July 1 of a number of 
wartime excise taxes. A particularly 


welcome one is the reduction of the 
tax on lamps from 20 percent to 5 
percent. While almost any method 
of raising revenue in wartime is ac- 
ceptable, it is notable that lamps are 
in a unique category among products 
subject to excise taxes. Most are 
luxuries, all are products or services 
over which the individual can exer- 
cise choice as to whether he will buy 
or not. The lamp, however, is just 
about as universally essential to 
everyday life as any manufactured 
product can be. In direct contradic- 
tion to sound tax policy, the excise 
tax on lamps hits hardest at the 
lowest income levels. 


Fire Warning 


Hotel disasters in recent months 
prove the inadequacy of fire detec- 
tion and warning facilities Elec- 
trical fire and smoke detection equip- 
ment is neither expensive nor difficult 
to install. It should be required by 
law. - Effective warning systems to 
arouse guests, guide them to exits 
and allay ic are not so easy. 
Conventional fire signals alone, effec- 
tive enough in a familiar environ- 
ment, may aggravate panic and con- 
fusion in strange surroundings. A 
recent development may be the 
answer. A separate circuit to the 
individual room radio speakers per- 
mits the operator to cut in at full 
volume, arouse the guests, issue in- 
structions and quiet panic. 


Apprenticeship 


At the end of last October there 
were 13,487 apprentice electricians 
listed by the Apprentice-Training 
Service of the Department of Labor. 
The number is on the upgrade but 
not fast enough if the skilled labor 
supply is going to keep up with in- 
dustry expansion. The only way to 
insure a high level of craftsmanship 
for the years ahead is to train ap- 
prentices now. NECA, through Ed 
Herzberg and his apprenticesh’p 
committee, is taking an active pat 
in a program to stimulate apprentice 
training in all the building trades. Ii 
is a worthwhile effort that will be 
paying dividends to all the industry 
for years to come. 


Lighting Show 


Plans are under way for the second 
International Lighting Exposition and 
Conference to be held in Chicago at 
the Stevens Hotel, November 3 to 
7. Last spring, the first show proved 
an overwhelming success and estab- 
lished a high precedent. This year’s 
exposition promises to be bigger and 
better. Much more new equipment 
will be displayed. The conferences 
which proved popular far beyond 
expectations will be further expanded. 
Sponsored by the Industrial and 
Commercial Lighting Equipment sec- 
tion of NEMA, it is an educational 
venture that benefits the entire indus- 
try. It deserves enthusiastic support. 
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He writes only in RED INK! 


INADEQUATE WIRING, the industrial jinx, embezzles millions 
every year. It would take quarts of red ink to record the toll 
















he takes in unproductive wages, lost production and spoilage. 
For, when he attacks, through overloaded, over-extended, 
obsolete wiring, efficiency can drop from 25 to 50 percent. 
To shut out this costly scribe, talk to,your plant power engi- 
neer, consulting engineer, electrical contractor or power sales- 
man.” They can write him off... before he gets into your books. 


47451 





* WIRE AHEAD,’a new booklet 
discussing preventive mainte- 
nance...the symptoms of inade- ~ 
quate wiring...and presenting 
plans for anticipating electrical 
demand, is now in preparation. 
We shall be glad to send it on 
request assoonasit is available. 













th a ANACONDA WIRE & CABLE COMPANY 
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AN ERA BEGINS 





ABOUT 1960 we'll have a name for these times. Every war in 
history has been followed by a vigorous assault on some new frontier, an awakening 
of adventure toward new horizons. We can’t find a clue in ’46. The spirit of 
adventure was conspicuously lacking. Many bold “postwar” plans were shelved 
without ceremony while folks turned from future objectives to the immediate 
chores of labor relations, material supply and production schedules. 


BUT DYNAMIC ECONOMIES cannot stand still. Our’s is 
moving ahead even though the direction is not yet clear. And out of it will rise 
new industries, new products and new ways of life. After the first world war it was 

‘new construction, automobiles and radio which, with related industries, gave our 
economy new strength. What now? 


THE APPLICATION OF ELECTRIC power to industry, com- 
‘merce and the home followed a strong upward course before the war then a sharp 
accéleration due to wartime industrial development. The months following the war 
brought no decline but actually set new records. If electrification were approaching 
its peak, there would be signs now. There are none. On the contrary, there is every 
evidence that the use of electric power is only beginning. 


WITH DUE CAUTION, we can make some reasonably definite 
predictions from the above. 1) The years ahead will see vastly greater use of electric 
power, and, 2) ‘The great new postwar industries, whatever they may be, will involve 
the electrical industry and its products to a major degree. And these predictions 
are the very minimums upon which we dare project our 1947 plans. 


WHILE DESTINY GRANTS US such enviable opportunity, it 
might be well to look at what we are doing about it. A few, a very few, of our new 
era homes are wired for some of the newer appliances. Most don’t even come 
up to our present utilization needs. A few of our newer. industrial plants are 
powered and lighted with network systems under competent maintenance capable 
of meeting ’47 production schedules and beyond. The rest are still yanking the last 
possible ampere off overloaded feeders to meet urgent momentary needs. 


LIGHTING, A TECHNIQUE which has grown tremendously in 
recent years, can point with pride to many new modern installations geared to the 
new era. But the general run of lighting jobs today belong to the tempo and stand- 
ards of the late "30s. Furthermore, we haven’t begun to apply what we know about 
lighting to the home—a lush, untouched market of fantastic proportions. 


THE TIMES AND THE NATIONAL SCENE have forced busi- 
‘ ness caution and careful management during 1946. The problems have been serious 
but largely abnormal and temporary. ‘They must not dull our senses to the evidences. 
of the great era that is in the making. If we believe in the destiny of this industry, 
it must be reflected in the quality and adequacy and progressiveness of today’s jobs. 
The new era will be as well equipped electrically as we are willing to make it. 


Wun.t Ptiact 
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LER FANS, UNIT HEATERS, ACCESSORIES... 
_ OFFERS SPECIALIZED HELP TO CONTRACTORS 


In the famous Ilg line, which Graybar distributes, 
you'll find apparatus to meet all your customers’ 
needs for removing fumes, dust, heat, or stale air 
from a single room — for ventilating an entire plant 
—or for space heating or drying. The near-by 
Graybar Specialist can help you plan the best 
system for any job. 

Other Graybar Specialists — in wiring, lighting, 
communication, and power apparatus — are always 
on call to help you plan any type of electrical in- 
stallation. Though today we miay not have in stock 
all the equipment, supplies, and tools you need, 
ere are hundreds of electrical items which our 
by warehouse can deliver immediately. As 
ion increases, we'll be increasingly able to 
erything you want — at a moment’s notice. 
ectric Company. wy over 90 PRINCIPAL CITIES 
fices: Graybar 


pany ork 17, N.Y. 


4695 















J Lverything for 


KO) Llectrical Contractors 


0 Craybak 
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The 


ROAD AHEAD 


Appraising °47 for its trends, opportunities, and problems 


in the field of electrical construction and maintenance. 


must be drawn in the environ- 

ment of the moment, against the 
background of recent history. This is 
no exception. But in looking down 
the road ahead we have tried earnestly 
to weigh the affairs of the moment in 
objective terms, not so much as they 
appear now but more as they will seem 
on looking back from midyear or the 
end of the third quarter. 

Year end reports from many elec- 
trical industry sources view the com- 
ing months with confident optimism. 
Another round of strikes, a somewhat 
vague possibility of a recession or other 
economic maladjustment can upset pre- 
dictions. But the trends are toward 
-greater stability in labor relations 
rather than less, toward more produc- 
tion and more business rather than a 
falling off, and toward a better, rather 
than a worse, economic balance. 

The optimistic factors, a tendency 
of folks to settle down, a growing 
population curve, money in the. bank, 
relief from irritating shortages, a lev- 
eling off of prices in many lines are 
strong economic forces which cannot 
be easily stopped or diverted. 

And the electrical industry is on the 
high road again’ with heavy backlogs 
of material orders, new records in 
kwh. consumption, a record construc- 
tion market in prospect and an avid 
public appetite for all its goods and 
services. 

New construction during 1947 is © 
variously predicted between 16 and 22 
billions of dollars. The actual figure 


A: appraisal of the months ahead 
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is not as significant as the apparently 
unanimous optimism that a new record 
will be set this year in dollar volume 
and probably in physical volume of 
new construction in place. While this 
is a hopeful outlook, it seems the better 
part of wisdom to view the apparent 
prospects with some restraint. It is 
evident that the demand and the need 
are tremendous. But there are certain 
fairly clear limitations which will in- 
evitably retard such a vast acceleration 
in new construction. 

Lets look at some. 

1) The war time high in construc- 
tion employment was reached in 
’41 and ’42 and involved a high 
percentage of overtime. To 
reach the same volume of con- 
struction would require a large 
increase in the ranks of skilled 
labor or a_ revolution ~- in con- 
struction technology, neither of 
which are likely in °47. 

2) Much of the construction backlog 
was planned against a budget 
appropriation at OPA levels. 
Prices are up. Projects are being 
shelved or abandoned. Govern- 
ment projects are being pigeon- 
holed pending new legislative 
appropriation. Such action takes 
time. Many major projects 
planned for ’47 won’t start until 
well along in 748. 

3) Materials production, though 
growing ~ rapidly; won’t meet 
current demands until midyear 
by the most hopeful predictors, 
and spot shortages, critical items 


which can hold up job progress, 
may be-devil the industry through 
the year. 

The supply of competent man- 
agement and supervisory per- 
sonnel is sharply limited. Such 
men take years to train, are rare- 
ly available from other indus- 
tries and are already run ragged 
at today’s volume. 

These are limiting factors. They are 
useful for critical appraisal of the 
potentials ahead. They are pessimistic, 
however, only in a relative sense. They 
limit the rate at which we can grow, 
not the eventual goals which we can 
achieve. 

Electrical work associated with new 
construction will almost certainly reach 
a new‘high in total dollar volume. The 
trend toward a higher percentage of 
the construction dollar devoted to elec- 
trical work is still evident and will 
continue to rise as new utilization re- 
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quirements must be met with more. 


wiring and more apparatus per cubic 
foot of structure. A conservative esti- 
mate of 1947 electrical work would be 
in the order of 1 billion dollars and 
involve about 26 million man hours of 
skilled labor. 

Residential work in 1947 based on 
the current rate of building will in- 
volve approximately 275 million of 
dollars for electrical work. This may 
easily bé exceeded as price limitations 
are lifted and industry promotional 
activity can work unhampered. Even 
a moderate improvezuerit-in electrical 
work per home; an extra outlet or two, 
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running at a 15 billion annual-rate. 





ESTIMATE OF 1947 ELECTRICAL CONSTRUCTION 


Residential (non-farm). ... . 
Non-Residential... .... it 


Se ee er | 


Residential.............. 
Non-Residential......... 


MILITARY AND NAVAL.. 


Estimates extended from U. S. Department of Labor estimates of current construction 





243,100,000 
36,000,000 
36,000,000 


16,800,000 
120,000,000 


34,300,000 
214,500,00) 








larger service entrance conductors, a 
higher percentage of range and water 
heater installation, or a popular de- 
mand for bathroom heaters; can up the 
total enormously in a very short time. 
And the trends are very evidently in 
that direction. House wiring remained 
so long at the far end of the electrical 
parade it is going to need a lot of help 
and attention to bring it up where it 
belongs. The coming year offers an 
extraordinary opportunity to establish 
new frontiers in house wiring. 

It’s a safe bet that no farms wired 
before the war are adequately wired 
according to today’s requirements. At 
long last it looks like.rural wiring is 
gaining recognition as a specialized 
field. The coming year will see an 
important upturn in rural wiring ac- 
tivity and more specialized cables and 
wiring materials for farm use., 

In most early farm electrification the 
new power was used primarily for 
lights and household appliances. The 
application of electric power to actual 
farm operations is gaining with tre- 
mendous speed. Modern farm wiring is 
more analagous to a specialized indus- 
trial installation than to residential 
work. Further, fire and shock hazards 
and continuity of service are far more 
important on the farm than most other 
applications of wiring. Trends are 
toward better and more specialized wir- 
ing practices, with less concern for 
minimum first cost and more for re- 
liability and safety. 

And any appraisal of the farm mar- 
ket must take into consideration the 
improved economic position of the 
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average farmer. His cash income in 
the last few years is the highest in 
history, further, there is every indica- 
tion that, though food prices have 
passed their peak, they will probablv 
stabilize at substantially profitable 
levels. The farm is a good market for 
quality. 

Cost conscious management is look- 
ing with more than usual interest on 
maintenance. With production sched- 
ules difficult enough to achieve with 
material shortages and labor problems, 
it is important to keep the wheels turn- 
ing when they start. There is a trend 
toward more emphasis on preventive 
maintenance, scheduled replacements 
and routine check-up to stop trouble 
before it happens. 

The coming year will show a better 
supply of apparatus available and better 
deliveries with electrical maintenance 
departments becoming more critical 
about features that contribute to reli- 
ability, performance and easy up-keep. 

Nearly 2,000,000 new customers 
were added to utility lines in 1946 with 
this year expected to exceed that 
score. Residential consumption of 
electricity climbed to the all-time high 
average of 1,330 kwh. per customer 
with the new year expected to exceed 
that by a comfortable margin. 

Electric companies plan to add about 
8,500,000 kw. in generating capacity 
over the next three years with 2,400,- 
000 kw. scheduled for 1947. Construc- 
tion is expected to approach one bil- 
lion dollars in 1947. - 

In the electrical construction fields 
no critical labor problems are expected 
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at the labor-management level. A long 
history of cooperation and mutual con- 
fidence in meeting joint problems has 
made the industry strikeless. . 

Hourly rates are considered of less 
importance than unit costs derived 
from the product of the rate times the 
average efficiency. In some areas this 
unit is receiving close analysis from 
both labor and management, with an 
eye toward its improvement through; 
1) reduced non-productive time, 2) 
more use of specialized methods and 
power tools, 3) better job handling 
methods. 

The electrical construction industry 
is taking a leading role in the building 
trades apprentice training program. 
Both labor and management are work- 
ing to build a supply of competent 
mechanics to fill the ranks and restore 
the normal depletion. 

No branch of electrical activity 
offers such a potential for spectacular 
growth than is evident in lighting 
trends. Spearheaded by the Interna- 
tional Lighting Exposition in Chicago 
last spring, the industry has grown 
phenomenally with acute shortages of 
materials and components the only lim- 
iting condition. Many new lighting 
installations shows a distinct trend to- 
ward carefully planned lighting tech- 
niques to achieve specific lighting 
results, reaching into new high levels 
of illumination with much greater con- 
cern for light control and brightness 
reduction than ever before. 

The obvious task of bringing exist- 
ing obsolete lighting up to current 
standards, enormous as it is, is mul- 
tiplied many times with each new 
step forward in current lighting prog- 
ress. Such projects as the continuously 
louvered ceiling at the U.N. council. 
chambers or the John David show 
windows in New York where each win- 
dow has full theater stage equipment, 
are types of frontier jobs that will in- 
evitably move the going standards of 
public demands for modern lighting far 
ahead. 

A better supply of fixtures and com- 
ponents is predicted for early ’47, even 
the possibility of fairly wide choice by 
midyear. But so far the public has 
pretty much grabbed fluorescent light- 
ing away from a shortage-harrassed 
industry. What the potentials are with 
even a moderate amount of sales pres- 
sure and a broad scale effort to produce 
fine lighting results, no one can guess 
with any hope of accuracy. Lighting 
may well be one of those postwar in- 
dustries that will rise to major eco- 
nomic importance in the years ahead. 




















ANALYZING 


The 44 CODR 


THE NEW CODE CHANGES ANALYZED 








provides for new methods of dis- 

tribution, new utilizations of elec- 
tricity, and new materials and control 
schemes which should be helpful to 
the industry and beneficial to the 
public. More power is being used by 
a great many more appliances, which 
calls for the maintenance of a judicious 
balance between adequacy of facilities 
and diversity of uses, all premised on 
practical safeguards for the full utili- 
zation of electric service. 


T 1947 National Electrical Code 


New Materials 


The things which are new since the 
code was issued in 1940 include im- 
proved rubber insulations, the new 
Code rubber to be rated at 60 degree C. 
(section 3012) which will result in 
allowable current-carrying capacities 
of conductors of about the same values 
as were given for the now-superseded 
type RP or performance grade (Table 
1). For instance, Code grade rubber- 
insulated No. 4/0 will be good for 195 
amperes. The old RP equivalent was 
193 amperes. Type RH heat-resistant 
75 degrees C. rubber values remain 
essentially unchanged except that, for 
practical’ purposes, their ampere ra- 
tings have been given in round figures, 
for instance, No. 3/0 which was rated 
at 199, now carries the value of 200 
amperes. (Table 1). 

The smaller sizes of rubber-insulated 
conductors will be of the thin-wall 
variety. Unmilled Latex type RV con- 
ductors are thin-wall, and available up 
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By John M. Turnbull 


to No. 6 AWG. Nos. 14 and 12 con- 
ductors of R and RH rubber have been 
reduced by 1/64 to a 2/64 inch wall of 
insulation. Only RW moisture-resist- 
ant rubber will have the old heavy walls 
of insulation (section 93101f). 

Thermoplastic insulations (formerly 
known as synthetic) type T and TW 
are thin-wall in the smaller sizes (sec- 
tion 93101f). These wires carry ap- 
proval for general use up to and in- 
cluding No. 4/0. Larger sizes of 
thermoplastic wires may only be used 
for open work (section 3102). 

Thinner insulations in armored and 
non-metallic sheathed cables, with re- 
sultaut smaller diameters, will probably 
bring new fittings. 

A new development is Type ACV 
varnished-cambric insulated armored 
cable in sizes No. 4 and larger in- 
tended for use as feeders in industrial 
plants (section 3342). 

Terms change. Askarel is the name 
which has been given to those non- 
flammable liquids used as insulation in 
transformers and which will not burn 
(Article 100). 

A preview of things to come is con- 
tained in the new article 390 wherein 
the wiring of Prefabricated Buildings 
has to be done in accordance with the 
Code. 


New Methods 


In addition to the radial system, in 
which a circuit is connected to a power 
supply at one end, only the 1947 Code 
approves the pop system of conductors 


both ends of which are connected to 
power supply points (section 4513). 
Such netwofk distribution systems 
were used extensively in large war 
plants to interconnect load-center 
transformer substations and thus pro- 
vide multiple-supply power systems. 

Paralleling these developments,’ the 
Code recognizes high-voltage wiring 
up to 15,000 volts in industry (section 
7112), and metal- enclosed switchgear 
(section 2389). 

To install conductors in multiple 
makes better use of circuits, and the 
Code now regulates this practice (sec- 
tion 3105). For example, two 250,000 
CM type R cables could carry two 
times 215 or 430 amperes as against 
only 320 amperes for a 500,000 CM 
cable. 

In contrast, the Code will recognize 
the use of the series connection for 
infra-red heating lamp circuits. The 
accepted connection of infra-red ovens, 
that run as high as 4,000 kw., has 
been to place four lamps in series 
across the 460-volt mains. 

New values of potential will be en- 
countered in lighting applications 
(Article 410): The Code for the first 
time will deal with fluorescent lighting 
in a comprehensive manner, although 
it is of historic interest that mercury- 
vapor lamp rules were included in the 
1909 issue of the Code. The term 
Electric Discharge lamps will include 
all lamps other than the incandescent 
type (section 4101). 

In dwellings, the maximum permis- 
sible potential of lighting equipment is 
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Changes in Code rules affecting in- 
dustrial wiring installations. 


1,000 volts (section 4183), with special 
safety provisions above 300 volts. In 


_other occupancies, the limit for light- 


ing systems is 15,000. volts (section 
4191). The currents of these higher- 
voltage systems are limited to 240 
milli-amperes up to 7,500 volts, and to 
120 milli-amperes above that potential 
(section 4194). 

Diversity of operation between appli- 
ances and parts of appliances is al- 
lowed for in circuits to welders (new 
Article 630), in feeders of residential 
occupancies to fixed appliances where 
the factor is 75 percent (section 
2203e), and household range circuit 
where any range up to 12 kw. rating 
may be computed as an 8 kw. load 
(Table 29 and section 2203d). 

A common neutral may be used for 
branch circuits (like it has been per- 
missible for feeders) for lighting 
equipment installed outdoors on a 
single structure, as in a ball park (sec- 
tion 7312). 

New installation regulati>:. rule out 
solder lugs on service equipment (sec- 
tion 2358), the same prohibition as 
has applied to grounding conductor 
connections. Non-metallic sheathed 
cable may be run in concrete blocks 
(section 3362). Open wires may be 
run closer together—2} instead of 4 
inches—where spacers are utilized, thus 
effectively reducing the reactance and 
so increasing the useful capacity of 
such installations (sections 3204b and 
3205). Electrical metallic tubing may 
not have ordinary threads cut in it, 
but special thread-cutting fittings have 
been approved (section 3487). } inch 
flexible metal conduit may be used 
under prescribed conditions (section 
3503). The Garage rules of the Code 
encompass aircraft in addition to 
vehicles (Article 510). 


New Utilizations 


The new articles of the 1947 Code 
are Conductors (Article 310); Cabi- 
nets and Cutout Boxes (Article 373) ; 
Prefabricated Buildings (Article 390) ; 
Electric Welders (Article 630); Ma- 
chine Tools (Article 670); Remote- 
Control, Low-Energy Power and 
Signal Circuits (Article 725) ; and the 
completely revised article on lighting 
fixtures, lampholders, lamps, recep- 
tacles and rosettes which combines old 














Articles 410 and 420. Revised Article 
500, Hazardous Locations, will be dis- 

‘ eussed later. Article 660 is now con- 
fined to x-ray equipment. High-fre- 
quency equipment will be treated sepa- 
rately. 

Article 410 on lighting equipment 
will be of most general interest. Much 
of it is new, although many of its rules 
formerly appeared in the Code. Stu- 
dents of this new article should note 
its arrangement for a ready under- 
standing of its contents. It deals 
progressively with fixture locations, 
outlet provisions, supports, wiring, and 
leads on to special provision for flush 
installations, low and high voltage 
fluorescents. 

A fundamental concept appears in 
revised Article 500, Hazardous Loca- 
tions, wherein the fringe areas on twi- 
light zones surrounding or adjacent to 
locations of prime hazard may be 
treated as areas of secondary import- 
ance with some relaxation of wiring 
and equipment installation require- 
ments. 


Welders 


Welders are classified as to type— 
transformer, motor-generator and re- 
sistance—and particular allowances are 
made for the peculiar natures of these 
loads. For instance, transformer-arc 
welders may have overcurrent protec- 
tion up to 200 percent of their rating 
(section 6312). A table of multipliers 
is given for resistance welders from 
which the minimum capacity of cir- 
cuit conductors is obtained in conjunc- 
tion with the application of factors of 
duty cycle (section 6331 a 2). For 
example, where the known duty cycle 
is 25 percent, the supply conductor 
capacity requirement is 50 percent of 
the primary current of the welder. A 
note of caution points out that voltage 
drop is often of more importance than 
rated current-carrying capacity of con- 
ductors (section 6331). 

Article 670 sets up special provisions 
for metal-working machine tools and 
is not intended for application to other 
industrial occupancies where different 
conditions prevail (section 6701). 

Infra-red lamp installations are 
treated as appliances, and the special 
rules on these applications are to be 
found in section 4237, 


Improved Controls 


The requirements to ground wiring 
systems in outbuildings should provide 
more positive clearance of faults which 
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Fixture installation rules are expanded in the new Code. 


develop in these wiring systems (sec- 
tion 2524). Heretofore, such supple- 
mentary grounding has been optional. 
The same purpose will be served by the 
new rule requiring the use of the same 
electrode for circuit and equipment 
grounding (section 2554). The ground- 


ing of range frames has become man- 
datory and this may be accomplished 
by a connection from the frame to the 
neutral conductor, a practice which is 
now in widespread use (section 2560). 
A. significant new approach to the 
problem of the protection of persons 
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Changes affecting infra-red installation and network systems. 


using washing machines is the require- 
ment that the receptacle in the laundry 
be of the 3-pole type (section 2124b). 

To provide complete protection 
against faults, circuit breakers protect- 
ing wiring systems must be equipped 
with an overcurrent trip unit in each 
hot leg (section 2405). Formerly it 
was permissible to use a breaker having 
two trip coils on a 3-phase 3-wire un- 
grounded system, except for services 
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where three trip coils have been re- 
quired. 

To provide safety for persons handl- 
ing circuits of cartridge fuses, it is 
now required that each circuit have 
an independent disconnecting means 
(section 2440). The fuseholder or 
fuse-carrier type of switch should serve 
this purpose. 

The text of the Code requires the 
use of type S fuseholders for plug fuse 


Changes in residential wiring re- 
quirements in the new 1947 Code. 


installations, but a note following the 
text tells of a suspension of the man- 
datory provisions of this paragraph 
(section 2452). . 

Motor control provisions have been 
tightened. All automatically-started 
motors must have overcurrent protec- 
tion for the motor (section 4322c). 
The 1940 rule applied to motors of 
4 hp. and up. Thermal units at motors 
may be set at 125 percent of the rating 
of motors of the 40 degrees C. open 
type only; all other types require pro- 
tection not to, exceed 115 percent of 
motor rating (section 4322a). 

Motors which restart automatically 
shall not be installed in such a way 
that restarting can result in injury to 
persons (section 4333). 

Capacitor circuits need excess capa- 
city for harmonic currents and over- 
voltage allowances, and the require- 
ment is that controls and conductors to 
capacitors — static condensers — have 
135 percent of capacitor rating (sec- 
tion 4607). To avoid the damage 
which can result when too large a 
capacitor is hooked up to an individual 
motor, the Code will limit such capaci- 
tors to the value that will raise the no- 
load power factor of the motor to 
unity (section 4606). 

Lighting fixture power factors are 
indirectly regulated by a ruling that 
where low power factor ballasts are to 
be installed, the circuit conductor 
capacity may need to be increased (sec- 
tion 2203a) ; and that when using the 
watts-per-square-foot tables of required 
capacity for buildings, loads of units 
which employ ballasts shall be based on 
the amperage of the units and not on 
the wattage of the lamps (section 
2125b). 


Conclusion 


The enforced long lapse since the 
issuance of the last Code necessarily 
resulted in an accumulated need for 
revisions which was augmented by the 
rapid technical advance of wartime. 
How well this need was met in the 
1947 Code remains to be tested in the 
field of experience. The National Elec- 
trical Code has provided good regula- 
tion for our industry and the public, 
and we may expect that the latest issue 
will continue to render fine service. 
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FIG. 1—Simple, compact rectifier, typical of those designed and built by 
Caterpillar engineers for spot conversion applications. This supplies d-c for 
a Hanchett grinder. 


ARTIME shortages of spare 
W parts and the difficulty of secur- 
ing new motor-generator sets 
led the Caterpillar Tractor Co. to use 
electronic rectifiers for supplying 
necessary direct current for certain 
production machines. High line losses 
inherent in d-c transmission and the 
need for voltages of different magni- 
tudes in a single area or on an indi- 
vidual machine resulted in the general 
shift to spot conversion throughout the 
plant. Now, obsolete motor-generator 
sets are gradually being replaced by 
rectifiers built to meet the exact re- 
quirements of individual production 
units. 
Indicative of this trend is the recti- 
fier application on a Hanchett grinder 
(Figs. 1 and 2). Here direct current 


power is supplied by a unit which 
Caterpillar engineers designed and 
built to meet the precise load require- 
ments of the magnetic chuck (holds 
parts to be ground). Two transformers 
were built, one to supply the filament 
voltage, the other for the plate voltage 
of two CE-215 electronic tubes (if 
proper core iron had been available, a 
single transformer could have been 
made). Other component parts of this 
simple unit include: One 50 watt, 460/ 
115 volt standard transformer for the 
control circuit ; a timer to prevent load- 
ing the rectifier until tube filaments 
have reached maximum temperature; a 
thermal overload relay to protect tubes 
and transformers; a three-pole, nor- 
mally-open contact relay; a 6-ampere 
250-volt fuse block ; start-stop push but- 


nVersion 
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PAYS 


By 
George E. Walters 


Electrical Maintenance Foreman 
Caterpillar Tractor Co. 
Peoria, Illinois 
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ton station and a red and green pilot 
light. Circuit diagram is shown in 
Fig. 3. 


Operating Sequence 


When the 440-volt a-c power feeding 
the machine is turned on, the rectifier 
control circuit transformer is ener- 
gized (See Fig. 3). Pushing the start 
button energizes the three-pole relay 
which inserts the filament transformer 
in the circuit. Simultaneously the coil 
of the timer is energized (indicated by 
red pilot light). After a three-minute 
interval, to permit tubes to reach max- 
imum temperature, the timer contact 
closes and energizes the plate circuit 
transformer (indicated by green light). 
The unit is now ready to supply full- 
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Electronic rectifiers 
on individual ma- 
chines effect dual 
savings through 
more efficient opera- 
tion and _ reduced 
maintenance at 
*‘Caterpillar’s’”’ Pe- 
oria plant 


wave rectified direct current to the 
magnetic chuck. No filter circuit was 
added to this specific unit since the 
quality of the output meets grinder 
chuck requirements. 


Economic Advantages 


Similar rectifiers have been used on 
several types of equipment with marked 
decrease in maintenance cost. One 


‘ee a, 


grinding operation. 


specific case was a special lathe re- 
quiring both 110- and 16-volt d-c 
service. Formerly a  dual-voltage, 
double commutator, motor-generator 
set served this unit. With two wind- 
ings (one wound over the other) in the 
same slots of the armature, a burnout 
in one usually meant replacing both. 
Such high maintenance cost is now 
eliminated. 

Contrasted with the relatively high 





FIG. 3—Circuit diagram of rectifier shown in Fig. 1. 
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FIG. 2—Operator “loads” magnetic table on Hanchett grinder prior to 
Rectifier in Fig. 1 supplies d-c to magnetize_ table. 


maintenance cost of motor-generator 
units, frequent inspection, . cleaning 
and adjustment, lubrication and inher- 
ent wear, electronic rectifiers should 
give many years of low maintenance 
service. They have no moving parts 
and, except for tube replacement, are 
trouble-free. If a few simple precau- 
tions are taken, dust and other foreign 
particles have no effect upon them. 
Operating economies are also 
effected. When motor-generator sets 
are running at no load, the efficiency 
of the a-c motor is practically zero; 
the power factor of the a-c circuit 
low. Whether operating at no-load or 
full-load, the rectifier has no effect on 
the power factor and tests have in- 
dicated an efficiency of 75 to 80 per- 
cent: ; 
Our experience with elec’ conic rec- 
tifiers has demonstrated their depend- 
ability when properly built to fit spe- 
cific machine requirements. Although 
the major part of the initial cost 
involved labor for building the trans- 
formers, this could be materially 
lowered if — and when — standard 
transformers afte available to supply 
the various voltages needed at the 
machine, Taking all costs—initial and 
operating—into consideration, we find 
that spot conversion is the most eco- 
nomical method of securing direct cur- 
rent service for most’ individual 
machine requirements, 
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Lighting Program 


FOR CONTRACTORS 


Developed to stimulate greater interest in the 
huge sales lighting market, the NECA-G.E. coordi- 
nated Sales Lighting Program is sharpening con- 
tractor activity, producing better designs and 


layouts, and increasing unit sales. 


By Berlon.C. Cooper 


IFTY-THREE electrical contrac- 
tors, and some 20 other lighting 
men gathered in the Hotel Rod- 


I 


ney’s conference room at Wilmington, 
Delaware one October morning. At 
9:30 A. M., K. C. Larabee, Contis<iital 
Lamp. Division of the General Electric 


Company, Philadelphia, briefly out- 
lined the contractors’ opportunity in 
lighting sales. By 4:30 P. M., we 
had heard two engineers present ver- 
bally, and with the use of charts, mov- 
ing pictures and slide films, and a 
demonstration of newly developed 
and popular type light sources, a hard- 
hitting six-point Lighting Sales and 
Service program for electrical con- 


rant ed 
iF YOU are READY TO 


Today’s store lighting challenge is here presented in a six- 
point program to electrical contractors at Wilmington, Del., 
by Frank Hutter, Lamp Department representative from 
General Electric Company’s Philadelphia office. 
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tractors. The group, enthusiastic to a 
man, then dispersed and returned to 
the towns and villages of Delaware 
and the Del-Mar-Va peninsula from 
which they had come, each anxious to 
be the first to put this program into 
operation in his own community. It 
was the 93rd in a series of similar 
meetings held nationally. 

This coordinated program is being 
presented rapidly to contractors in all 
major localities throughout the coun- 
try. The Delaware meeting is typical. 
Enthusiasm of contractors is running 
high, as attested by comments of many 
of those at the Delaware meeting, and 
by hundreds of letters written to the 








sponsors by contractors who have at- 
tended other meetings. Developed 
specifically for electrical contractors, 
the program covers the entire field of 
store lighting. 

The major objective of this program 
is to develop a more intelligent and 
wider use of lighting in the commer- 
cial store lighting field, and to train 
electrical contractors and their sales 
organizations how to plan and sell 
better planned lighting installations 
which store owners want and need. It 
is a practical program, carefully 
planned step by step. It originated 
under the sponsorship of members of 
the Greater Cleveland Chapter of the 
National Electrical Contractors Asso- 
ciation in cooperation with General 
Electric officials. Practical suggestions 
of the contractors were combined with 
the technical know-how and tried and 
tested sales promotion techniques of 
the lamp manufacturer. These form 
the basis for the program, which has 
been operating in the Cleveland area 
for more than a year. It is now avail- 
able to all contractors large or small, 
NECA members and non-members 
alike. 
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Contractors attending sessions are told about the new 
lighting tools, including light sources and lighting equip- 
A. S. “Scotty” Turner, also representing the Phila- 
delphia Grech of the G:E. Lamp Department. 
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FOR TRAINING SALESMEN 


“Seeing is the Biggest Thing in Selling.” This is 
a 16 mm. sound movie film in color. It shows the value 
of lighting in selling merchandise. This film is avail 
able for showing to industry groups, also for mer- 
fod sLo bel Me) deel plomepcosbt eye 


“The Magic of Fluorescence.” Another 16.mm. 
colored sound movie film which shows pictorially 
how the fluorescent lamp is made and how it works. 
This film is available for group showings. 


FOR USE WITH CUSTOMERS 


“Lighting That Moves Merchandise.” A sound 
slide film which explains the 1-3-5-10 Store Lighting 
formula that produces three-A lighting (atmosphere, 
attraction and appraisal). This film is available for 
use with store owners locally. 


Seeing is the Biggest Thing in Selling.” This is a 
40-page booklet which tells in printed form the story 
given in the color film having the same title. 


“Store Lighting Layout and Design Guide.” This 
is a six-page simplified recommgndatiog form, which 
=beledal(c\MoseMvsohecesbetclom ele peletelesbesletsM (ol o}4-j eles c-Memtlenele 
ing layout for the average small store. 


“Planned Lighting Pays.’ A leaflet for salesman’s 
use with a store owner. The cost of an existing 
lighting installation can be compared with the cest of 
a recommended installation made on the form above. 


x La Salle Store Lighting Sales Training Course. 


Be stile Moresestosd-Jelssel-uc-midestetbele Molelrtd-i-meseMdel-Martelolen 
mentals )of lighting, installation, 
sound sdlesmanship. It was prepared jointly by 
General Electric Company Lamp Department and 
LaSalle Extension University. The course consists 
of five bound texts, examination, etc. 


and principles of 


“The Three A’s of Store Lighting.” A store lighting 
handbook, -fully illustrated with photographs and 
sketches, showing “How to do it” ideas. 


a 


5. “Planned Sales Lighting = Profits, Poor Light- 


ing = Losses.” This 16-page booklet describes and 
explains the 1-3-5-10 planned lighting formula for the 
store owner. 

The Store Lighting Visualizer. This is an 8x11 inch 
easel containing 38 pages of fu 3 pictures. It 
sells the merchant on the things that are shown in 
the film and booklet, ‘Seeing is the Biggest Thing 
in Selling.” 


“A Business Future for You.” This booklet covers 
jo) Cosehel_romm tle mbtebele mp sslosbel(-yelossle-mEt-y: 3 ¢ 

three types of maintenance Contract i 
are available, a personalized 3-piece direct-mail 
olobes} oles tose co) ame-le] blorivedsloyeMe) Mmbsslotteti-ysterstor- 
an assortment of six envelope enclosures, and other 
Certified Lighting Service material. 


Service, 





Following the successful testing 
of this program in Cleveland, it 
was expanded and prepared for broad 
presentation to other contractors on 
a national scale. It was recognized 
that contractors as a group represent 
the most potent sales force in the 
lighting industry. They face an en- 
tirely new kind of market, one that 
as never existed before. This market 
must be served, quickly, with a mini- 
mum of manpower. The demand for 
better lighting is great, and the market 
should not be undersold. Local con- 
tractors are already in contact with 
these merchants, in business, in civic 
enterprises, and in social life. To 
serve this market most effectively and 
profitably for contractors and their 
customers alike, will require new sales 
and installation tools, new promotional 
and educational techniques. It was 
around these factors that the Store 
Sales Lighting Plan for Electrical 
Contractors was .developed. 

The basic plan for presenting the 
program in any one locality is to 
schedule a series. of four two-hour 
meetings, each on different convenient 
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dates. In some localities the program 
has been condensed into one meeting, 
usually an all-day session as was the 
case at Wilmington. Meetings have 
been held in over one hundred cities. 
Other meetings are scheduled and now 
in progress in other areas. 


The Program 


The coordinated Store Sales Light- 
ing Plan is being presented to the con- 
tractors by representatives of district 
sales and service divisions of the 
lamp department, General Electric 
Company. All contractors in a local 
area are invited to attend and par- 
ticipate in the meeting, held centrally 
in that area.~ During the meeting, facts 
and figures are given about 1) the 
great store modernization activity, 2) 
the part that modern sales lighting 
plays in store modernization and new 
stores, 3) promotional activities which 
will stimulate the demand for better 
store lighting, 4) profit possibilities in 
store lighting sales and service, 5) the 
how and why of figuring planned 
lighting installations, and 6) how to 





capitalize on this great new lighting 
business opportunity available to elec- 
trical contractors. 

Part of the program is devoted to 
stimulation of greater contractor in- 
terest in the unprecedented lighting 
market ahead, with its resulting profits 
and local prestige. Other parts are 
educational, tell the contractor or his 
salesmen about the lighting and sales 
tools available and the ‘proper lighting 
techniques for stores with their wide 
variety of lighting problems. Some 
very brief highlights of the program 
are given below. 

The Market—There are now over 
1,300,000 retail establishments in the 
United States, some 400,000 less than 
in 1939. Surveys indicate that eight 
out of ten retail merchants want to im- 
prove their window and interior light- 
ing. Contractors are told that 80 per- 
cent of the stores listed in their tele- 
phone directory will spend on the 
average of $1500 each for modern sales 
lighting. This is a ready market which 
can, and should, be sold fast. The 
number of stores of the eight major 

[Continued on page 132] 
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Scrambled Phase 


Compact split-phase configuration of busbars and fibrous-glass insulation 


are features of weatherproofed 4000-ampere low-loss feeder installation. 


Weatherproofed duct work rises through roof of new switch house (left fore- 
ground) and crosses diagonally to exterior wall of building. Duct is con- 
structed on edge with cover on side to permit passage through narrow 12 
inch clearance gap (arrow) between building and vertically rising steam pipes. 


busduct has effected tangible re- 
ductions in voltage drop, heat 
losses, cross sectional area require- 
ments for current-carrying copper and 
installation costs of a new 4000-ampere 
distribution system now serving the 
Carrier Corporation’s manufacturing 
plant at Syracuse, N. Y. Exterior rout- 
ing has permitted the erection of long, 
uninterrupted duct runs between the 
main service entrance and remote areas 
requiring added capacity, and the use 
of fibreglass insulation between adja- 
cent bars of coupled, split-phase con- 
ductors has reduced protective air gaps 
and resultant duct areas well below 
former standards. 
With increased postwar demands for 


ike efficiency weatherproofed 


. domestic and commercial air condition- 


ing units, refrigeration assemblies, 
condensers, humidifiers and heat inter- 
changers; projected curves of produc- 
tion predicted the inadequacy of the 
existent electrical distribution system 
and stressed the necessity for augment- 
ing feeder service to the fifth and sev- 
enth floors in the assembly building. 
It was considered impractical to bring 
additional feeders from the switch 
house to these two areas through the 
main plant due to the reinforced con- 
crete construction of the buildings 
which would have involved major rout- 
ing and channeling problems, and the 
multiplicity of existing pipe lines and 
electrical branches serving installed 
machinery. It was apparent that rout- 
ing the additional service around the 
exterior of the buildings would mini- 


Transposition sections at switch house 
(A) and seventh floor terminal (B) 
scramble and wunscramble phases. 
Fifth floor tap (C) is for future use 
and is capped at present with ebonized 
asbestos seal. End view of 4000-amp. 
busduct indicates arrangement of 
conductors, fibreglass insulation and 
cover holding bolts. (D). Standard 
sections (F) were augmented by spe- 
cial construction to permit erection of 
weatherproofed system (E). (Dwg. 1) 


_ 





mize structural alterations, erection 
difficulties, lengths of runs, demand for, 
critical materials and labor. 
Extensive economic and efficiency 
studies of various cable-conduit and 
busduct distribution systems were 
made cooperatively by Hillebrand and 
Owen, Syracuse electrical contracting 
organization selected to install this 
additional service, and by Robert 
Petrasek, electrical engineer for the 
Carrier Corporation. These conjunc- 
tional studies included attention to the 
annual cost of transmission losses as 
well as to amortization charges cred- 
ited to materials and labor. The studies 
indicated that a low loss busduct in- 
stallation would combine reliability of 


High efficiency busduct is installed 
across the ceiling of the seventh floor 
between the 2000-amp. breaker cabi- 
net (B), at the top of the exterior 
duct work, and the three 600-amp. 
breakers (C) that protect the distribu- 
ting plug-in busways. Transposition 
sections (D and E) are included at 
either end of the 277-foot installation 
(A). Cross sectional view (F) shows 
mounting arrangement of bars and 
glass insulation. (Dwg. 2) 


By Hugh P. Scott 


TOP LEFT—Stepped from 11,000 volts to 440 volts in the main transformer 
and switch house; 3 phase, 3 wire current is brought into auxiliary switch 
house through twelve 5 by \%4 inch busbars (A). After passing through 
4000 amp. breaker, current feeds to transposition section (B) of weather- 
proofed, high efficiency bus distribution system. 


TOP RIGHT—After passing between building and pipes, duct work is stepped 
downwards at a right angle to take advantage of the I-beam support which 
holds existing pipe cradle, In transition, the duct covers are placed on top 
of the housings. Weatherproofed feature is achieved by gaskets. 
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Steel pendants and inverted stirrup hangers suspend plug- 
in bus duct system from ceiling of manufacturing plant. 
Conveniently spaced power outlets offer flexible connec- 
tion locations for short branch feeders to machines. Rubber 
covered flexible leads eliminate possibility of vibrations 





High efficiency system terminates in L-shaped section be- 
neath three 600 amp. breaker cabinets. Unscrambled phases 
are connected to breakers through connecting links that 
protrude upwards through insulating ebony panel. Cable 
conduit feeders connect with plug-in bus duct distributing 
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creating short circuits. 




















































Seventh floor distribution system be- 
gins at top of 4000 amp. weather- 
proofed exterior riser. . Terminal cir- 
cuit breaker cabinet has provision for 
serving two 2000 amp. sub-circuits al- 
though only one is connected at the 
present time. Interior 2000 amp. high 
efficiency busway has covers on bot- 
tom to permit snug ceiling mounting 
with maximum floor clearance. 


service and provision ‘for future 
expansion with ready accessibility, 
reduced maintenance, a high power 
factor, negligible voltage drop and 
minimized requirements for both cur- 
rent-carrying copper and protective 
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system, 


steel housings. Weatherproofed, high 
efficiency bus duct as designed and 
constructed by the Frank Adam Elec- 
tric Company of St. Louis was selected 

The duct system is divided into three 
components; an exterior 4000 ampere 
run with a tap for future use at the 
fifth floor and twin 2000 ampere ter- 
minal circuit breakers at the seventh 
floor level, an interior 2000 amp. feeder 
busway across the seventh floor ceiling, 
and three 600 amp. distribution plug-in 
bus ducts protected by breakers of 
rated circuit capacity. 

Transformed from a primary service 
of 11,000 volts to the distribution level 
of 440 volts; three phase, three wire 
current is tapped in the main switch 
station and conducted directly into an 
adjacent, newly erected, brick and con- 
crete block auxiliary switch house. De- 
livered through twelve % by 5 inch 
copper conductors (4 bars per phase), 
the current passes through a 4000-amp. 
circuit breaker to the first section of 
weatherproofed duct. (Top left— 
page 53.) 

In this first section, transposition 
rearranges the 12 conductors into six 
split phase pairs of bars, two pair each 
of phasing A-B, B-C and C-A. Inter- 
leaving the parallel high capacity bus- 
bars is in accordance with the research 
demonstrated fact that this practice, in 
close proximity, substantially mini- 
mizes line reactance. Research also has 
proved that better current distribution 
is achieved through combining elec- 
trical skin and proximity effects. 

These bars, with continuous %4 inch 
thicknesses of fibrous glass insulation 
separating each split phase pair, are 


held by insulating mounting brackets 
(Dwg. 1-D) spaced at 20 inch intervals 
along the length of the standard, pre- 
fabricated ducts (Dwg. 1-F). In addi- 
tion to regrouping bar arrangement, 
transposition also alters bus widths to 
4 inches although thicknesses are main- 
tained at % inch. 

Use of fibreglass insulation elimi- 
nates the prescribed separating air gap 
between bars of unlike phase and per- 
mits maximum compactness of conduc- 
tor arrangement, reducing the required 
cross-sectional duct area by over 50 
percent and insuring minimum voltage 
drop due to close configuration of bars. 

The use of fibrous glass electrical 
insulation is especially well adapted to 
weatherproofed high efficiency busways 
according to a study by the manufac- 
turers. It is affected to a lesser degree 
than other conventional insulations by 
moisture and it withstands attacks by 
corrosive vapors, oils and acids. Woven 
glass has twice the voltage resistance 
of asbestos, and has greater structural 
stamina to withstand vibration. Being 
non-inflammable, high in__ tensile 
strength, flexible and inorganic are 
additional benefits. 

Standard 4000 amp. duct sections of 
14 gage galvanized steel measure 10 
feet in length, 24% inches in width 
and 11 inches in depth. With enclosed 
bars and accessories in place, each sec- 
tion weighs 900 pounds. Series of bolts, 
spaced not more than 20 inches apart, 
pass completely through the sections to 
hold the continuous cover and bus- 
supporting insulating mountings firmly 
ifi position. Each sectional cover con- 


[Continued on Page 129] 
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BRIEF ARTICLES about practical methods of installation and maintaining 


electrical wiring and equipment and up-to-date estimating and 


office prac- 


tices. Readers are invited to contribute items from their experience to #his 
department. All articles used will be paid for. 


| Practical Methods 





Lacquer Film 
Protects Castings 


INDUSTRIAL 





In many industrial plants, castings 
are stored in outdoor stock areas until 
such time as they are needed in the 
machining or assembly departments. 
Rust inevitably accumulates on these 
unprotected surfaces, necessitating an 
extra operation for sand blasting the 
parts prior to use. 

The Star Electric Motor Company of 
Bloomfield, N. J., has solved this 
problem by dipping all castings in a 
lacquer vat before storing on stock 
shelves located in a roofed but other- 
wise unprotected shed. The accom- 
panying photograph, showing sets of 
undipped and dipped motor end caps 
after four months of storage on these 
shelves, indicates the heavy accumula- 
tion of iron oxide on the unprotected 
surfaces and the preserved condition 
of the lacquered castings. On removy- 
ing the castings from stock for use in 
the plant, local treatment with a lac- 
quer solvent permits machining with- 
out gumming or heating the high speed 
tools in the machining department. 


INDUSTRIAL 





Due to the shortage of critical mate- 
rials during the past few years, many 
industries developed substitutes which, 
though born of neceessity, will con- 
tinue to be used due to their proven 
equality or superiority to the materials 
they replaced. Inventive maintenance 
techniques were also developed 


whereby the life of old equipment was” 


materially increased and minor repairs 
made major replacements unnecessary. 
An example is the “retreading” of iron 
wheels of mine locomotives. The steel 
center of Pittsburgh saw many cases 
where 200-pound wheels were scrap- 
ped, due to wearing of the rims, 
before the devolopment of automatic 
welding. 

Automatic electric welding, em- 
ployed at the Homewood Westinghouse 
plant, built up the lip of the wheel. 
A running bead of weld is applied to 
the slowly revolving wheel and pre-set 
electrodes permit the weld material 
to flow evenly to the wheel. Subse- 
quently milling reduces the surfaces 





After four months 


storag 
iron motor end caps (right) are found to be in 


before machining is feasible. 
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e in a semi-open stock area, lacquered cast 
excellent condition while 


untreated caps are thickly encrusted with rust and must be sand blasted 





Automatic electric welding operation 
builds up worn tread of mine locomo- 
tive wheel. Subsequent milling reduces 
surface to true diameter. An annual 
saving of a million pounds of steel 
was recorded by the Westinghouse 
Homewood plant in Pittsburgh. 


to conform with the original diameter. 
Seldom was it necessary to utilize more 
than 50 pounds of weld to salvage a 
200-pound wheel and mileage records 
indicated that the additional use nearly 
duplicated the original life. The 
application of this method in the 
Homewood plant resulted in an annual 
conservation of a million pounds of 
steel and its logical continuance sug- 
gests the creation of additional plants 
whereby other sections of the country 
can benefit. 


Compass Locates 
Shorts 


A small pocket compass, a six volt 
battery and a resistor aids Judson Cog- 
ger at Palo Alto, Calif., im locating the 
exact position of shorts in portable 
cords, The method has proven: ac- 
curate, rapid and inexpensive. 

In operation, the battery and. re- 
sistor are connected ifi.series with leads 
tapping the wires of the cable to be 
tested. Approximately 10 amps. are 
maintained in the leads. The compass 
is then moved slowly along the length 
of the cable, starting at the lead con- 
nections and progressing away from 





57 

















i 
: 


PORCELAIN WIREHOLDER 
INSULATORS 








HOUSE SERVICE 
ONNECTIONS.. 


@ When you use Wireholder Insulators with 
the name “ILLINOIS” you are backing up 
your work with the right quality for the job. 









All corners are rounded to prevent injury 
to the insulation of the wires. The screws 
have deep, sharp threads for easy installation. 
The screws are fastened into the insulators with 
non-shrinking metal alloy. The all-steel screws 
are hot galvanized by a special process to insure 
a smooth, even coating. Will not cause rust streaks on 
the sides of buildings. These dry process wireholders are 
made in sufficient styles and sizes to meet a.] require- 
ments. Wet process porcelain supplied on special order. 


OUTLET BOXES ALL-PORCELAIN 
ILLINOIS SYSTEMS for 


outstanding, adequate and 
modern wiring jobs 


oa 
FULD® 


KNOBS 
Cement coated — extra 
— nail—genuine leather 
washer — code standard. 
They don't chip when driven 
In and they do stay in prom 
and have a firm ae. vall- 
able in a wide variety of 
heights, diameters, holes, 

































































Glazed and unglazed styles SWITCH BOXES 


conforming to all existing isioe ang 
Insure greater safety in wiri 

ae sues pas gee a of = grounding ge r . olor ‘the STANDARD TUBES 

» position of knockou uality of white porcelain. Metal inser i i 

“cheers lien ed dy ns coud § tee tehel aie’ cone Paseo in sizes 1/2 to 48 inches, 5/16 to 3 inches diameter 
sonics ey rp in Be in following types: unglazed, glazed, split, floor 

ish hansidiintd abd: oleate. a wine aes a - = ge woe plug split floor, headless, curved and, crossover split, and 

pongo areas Hep ay Specify a ae thom a cross over. Oe See both inside and 





ILLINOIS ELECTRIC PORCELAIN COMPANY Macouh, Wllindcs 
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Battery and resistor are connected in 
series with conductor suspected of 
being shorted: A small compass is 
passed along the cable, slowly moving 
away from the connecting leads. In- 
duced magnetism deflects the needle 
until the location of the short has been 
reached, at which point the needle 


returns to its normal position. 


them. The induced current in the cable 
is sufficient to divert the needle of the 
compass from its normal position and 
this deflection remains fairly constant 
until the location of the short is 
reached. At this point the needle be- 
comes unaffected and will swing back 
to the original azimuth. Watching the 
needle, the point at where it swings to 
normal is marked and the short has 
been spotted. 


Perpetual Files 
Cut Guesswork 


The maintenance of complete records 
and properly cross-referenced files is 
vital to accuracy in modern offices and 
organized shops where numerous jobs 
are in varying stages of completion, 
customer or government inquiries for 
information must be satisfied and esti- 
mates of future demands, predicted on 
past consumptions, require specific 
data too exacting for memory. Even 
granting that all pertinent information 
could be retained in the minds of some 
few members of an organization, rec- 
ords and files still remain a safeguard 
against the possible absence of these 
persons. When designed for easy 
comprehension and constantly main- 
tained in an accurate condition, files 
and records become the brains of an 
office. 

The Everson Electric Company of 
Allentown, Pa., operating separate 
shops for repairing motors and -for 
winding coils, gives due credit to their 
filing system for maintaining office ef- 
ficiency, insuring adequate stocks and 
furthering customer good will. Since 
the size and scope of their. stock room 
makes frequent visual inspection im- 
practical, a perpetual Kardex inventory 
became a necessity. Now stock volumes 
are instantly apparent and the reten- 
tion of these levels becomes automatic. 


INDUSTRIAL 
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Individual cards are maintained for 
every item used in either shop; wire, 
tape, mica, sleeving, pressboard, shel- 
lac, soldering salts, drab and associated 
materials. Items are sub-classified so 
that, for example, stocks of wire are 
stored and listed as round, square or 
rectangular; cotton, glass or asbestos 
insulated ; by number or thickness, Two 
adjacent files contain Order and Dis- 
bursement Cards. Stock numbers per- 
mit quick cross reference, making the 
complete status of any item immediately 
apparent, 

Order cards list vendors, discounts, 
account numbers, units of volume by 
which replacements are ordered (100 
Ibs., 50 gals., 1000 ft.) and minimum 
stock levels to be maintained. Minimum 
levels are determined by the popularity 
of the item, frequency of use, average 
quantities used for typical jobs and the 
length of time required for delivery. 
Past consumptions are listed by months 
so that estimates of expected maximum 
and minimum requirements are founded 
upon facts. The most important infor- 
mation listed pertains to the actual 
orders; date, vendor, order number, 
quantity specified and promised date of 
delivery. When delivery is received, 
the card is marked with the date of re- 
ceipt, exact quantity, balance due and 
unit cost. 

Disbursement cards indicate balances 
of materials, dates and quantities of all 
withdrawals, requisition numbers and 
future commitments. When a commit- 
ment has been made to perform a job, 
the estimated amounts required for that 
job are recorded in red, indicating that 
material in stock is ear-marked for a 
specific job and is unavailable for other 


a- 


RECEIVED 


Disbursement card for No. 16 Formex 
wire indicates dates, requisition num- 
bers, quantities used and perpetual 
balance. When ear-marked quantity 
(8/4) brought balance below safety 
limit (300 lbs.), order was placed 
with vendor No. 1 (G6. E.). As deliv- 
eries were made (10/7 and 11/6), and 
as material was used, balance was al- 
tered accordingly. 


orders. When the material is finally 
used, the red estimated consumption is 
ruled out and the exact consumption 
entered in black. Whenever a balance 
falls below the desired minimum level 
(due to either using or ear-marking 
material), an order is immediately is- 
sued so that the level will be brought 
up to the safety point. 

The value of this system is attested 
by the fact that, although faced by ma- 
terial scarcities and delayed deliveries, 
at no time has it been necessary to de- 
lay an order due to a lack of material. 
Keeping an eye on the record allows 
Everson to satisfy customers, keep a 
full complement of repair crews at work 
and safeguard—without glutting— 
stock levels. 

Data for maintaining these cards is 
supplied by a stockroom supervisor 
who is charged with filling out Material 
Forms. Material forms carry the com- 
plete story of orders from the time of 
receipt, through progressive shop steps 
to delivery and billing. Any question 


pertaining to an order, including in- 


formation obtained from customer, 
salesman or repair crew, computations 
of quantities and time tickets for billing 
purposes ; can be answered in the brief 
time required to open a file and with- 
draw a customer’s folder. 

Perpetual inventory and material 
forms require only a few minutes to fill 
and file. An accurate story is a¥ailable 
at all times, ordering of stock ‘and 
prompt billing becomes automatic, 
guesswork is eliminated and customer 
confidence is strengthened. 


Pivot Drive 
For Shop Lathe 


When Wayne Electric Company. 
Fort Wayne, Ind. motor service shop, 
decided to motorize a 16-in. Hendey 
lathe they designed what they call a 
pivot or floating drive. Installatior is 
such that the complete drive can be re- 
moved by merely loosening two set 
screws. 

The unit (Fig. 1) consists of a 2 hp., 
3-phase, 1200 rpm., 220 volt motor 
mounted to a sheet steel platform. 
Through a V-belt connection, the mo- 
tor drives a step-pulley jack shaft 
(19-in. dia. sheave) on ball bearing 
pillow blocks mounted to the front of 
the motor base. Welded to the back 
of the lathe bed and supporting the 
complete assembly is a 30-inch length 
of 3-inch pipe tapered slightly at the 
top to receive a 3-in. coupling, also 
bored out for a snug fit. A round steel 
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The switch mechanism in the new 
Hammer line of safety switches is designed 
‘to withstand safely any degree of heat that 
can be expected from correctly selected fuses. 

Because of this advantage and be¢ause of 
the greater ease of installation and conven- 














ience of operation, because of proved per- 
formance and attractive appearance, Cutler- 
Hammer wholesalers and. more and more 
alert contractors from coast to coast feature 
and recommend these outstanding switches. 
... CUTLER-HAMMER, Inc., 1306 St. Paul 
Avenue, Milwaukee 1, Wisconsin. 
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FIC¢. 1—Compact pivot drive for shop lathe is so designed that weight 
of motor portion provides necessary tension on belt between jack shaft 
and lathe. Pushbutton on jack shaft support is for normal operation. 





FIG. 2—Detail of pedestal mounting. 
Complete assembly pivots on shaft in 
collar welded to coupling which rests 
on pipe pedestal. Set screws (arrow) 
lock unit securely in place. 


shaft, mounted to the motor base by 
ball bearing pillow blocks and to the 
coupling by a welded collar, “hinges” 
the drive unit to the pedestal. Two set 
screws in the 3-inch colar locks it se- 
curely in place (Fig. 2, arrow). 

Belt tension. between the jack shaft 
and lathe pulleys is provided by the 
pivot mounting of the motor drive. 
The design is such that the weight of 
the motor behind the pivotal shaft is 
slightly more than the jack shaft in 
front. When the operator wants to 
change lathe speed, he merely pulls 
down slightly on the’ jack shaft, shifts 
the belt and releases his hold. 

Dual motor control is provided so 
the lathe can be used as an armature 
banding. unit. While performing ordi- 
nary machining operations, the opera- 
tor stands in front and uses the push- 
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button control mounted to the jack 
shaft support (See Fig. 1). For the 
banding operation, he stands behind 
the lathe and uses a foot switch so both 
hands can be free to guide the banding 
wire on the armature. The motor con- 
trol system is shown in Figure 3, It 
consists of the pushbutton mentioned 
before; a magnetic switch (1); a.du- 
plex outlet with a single receptacle 
and a double-throw toggle switch (2) ; 
and the foot switch with flexible cord 
and plug (3). With the toggle switch 
either the pushbutton or the foot 
switch can be placed in the circuit. 


rs 





FIG. 3—Elements of dual electrical 
control are.magnetic switch (1); plug 
receptacle and double-throw toggle 
switch (2); and foot switch (3). Tog- 
_ switch places either pushbutton 
wa control ‘or foot control in the 
circuit. 


Economy and Speed 
In Use of U Bolts 


INDUSTRIAL 





Threaded pipe flanges with holes 
punched to receive the legs of U bolts 
are used in several ways in the motor 
repair shop and stock area of the New 
England Machine and Electric Com- 
pany, Pawtucket, R. I. Screwed to the 
floors, they form rigid, sturdy bases 
to receive pipe uprights. Between up- 
rights, shorter sections of pipe, fitted 
at either end with these threaded 
flanges, are fastened by means -of U 





Stock shelving is erected on horizon- 
tal pipe sections, threaded at both 
ends and fitted with flanges which are 
punched to receive legs of U-bolts. 
The U bolts, passing around vertical 
pipes, are snugged into place by lock 
nuts. Vertical pipes are securely fast- 
ened to floor by means. of screws 
through flange holes. Shelves may be 
quickly changed for elevation, mate- 
rial ic re-useable and labor is saved in 
erection of framework. 
bolts. The bolts are passed around 
the vertical pipe members and the 
legs aie inserted through the flange 
holes. ..ocknuts on the protruding legs 
insure « snug connection. The resul- 
tant framework of vertical and hori- 
zonial pipe members lends support to 
stock shelving comprising planks placed 
over the horizontal pipes. The shelves 
are readily adjustable for height, the 
materials used are completely salvag- 
able, the stock area is neat in appear- 
ance and the area may be quickly dis- 
assembled and moved if required. 

Another use for the flanges and U 
bolts is in the construction of reel 
racks to hold heavy cable reels. Hori- 
zontal, vertical or inclined pipe mem- 
bers are fastened to one another by 
threading the end:of a pipéy 
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2 way Circuit Protection 


Write for Bulletin No. 154 


MULTI-BREAKER 


Magnetic trip operates in a fiftieth of a second or faster, even on minor 
shorts. Thermal bi-metal element provides time-delayed tripping on 
moderate overloads. That's THERMAL-MAGNETIC Protection . . . built 
into Federal’s new Type M04—the smallest, lowest-priced, most efficient 
Multi-breaker ever produced. 


@ 4-pole range @ For flush or surface mounting ® Only 5 1/16” x 7 3/16” 
x 27/8” @ Wire ratings 15, 20, 30 amp. @ Ideal wherever two lighting 
or appliance circuits and a small electric range circuit are needed... 
or where four lighting or appliance branch circuits are needed. 


FEDERAL ELECTRIC PRODUCTS COMPANY—Executive Offices: 50 Paris Street, Newark 5, New 
Jersey. Plants: Hartiord, Connecticut; Newark, New Jersey; St. Louis, Missouri. 


Federal noark 


INDUSTRIAL CONTROLS 


FEDERAL ELECTRIC PRODUCTS COMPANY, MANUFACTURERS OF A COMPLETE LINE OF ELECTRICAL PRODUCTS INCLUDING: 
MCTOR CONTROLS, SAFETY SWITCHES, CIRCUIT BREAKERS, SERVICE EQUIPMENT, PANELBOARDS AND SWITCHBOARDS 
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THESE ANNOUNCEMENTS of new equipment are necessarily brief—for 


more detailed description, sizes, prices and other data write to the manu- 
facturers' advertising department, tell them in what issue of ELECTRICAL 
CONTRACTING you saw the item and they will send full details to you. 


| Equipment News 


a 





Induction Voltage Regulators 


Announcement of an 
extended line of dry. 
type induction voltage 
regulators to include 
300 and 600 volt am- 
pere ratings has been 
made. Originally de- 
veloped for use in com- 
munication equipment, 
the new inductrols are 
available in two de- 
signs; hand or motor 
operated for providing 


G-E REGULATOR 
a variable output voltage from a relatively constant supply 
voltage; and automatic for maintaining closely regulated 


output voltage from a varying supply voltage. Typical 
applications of inductrols include motor speed control, heat 
control of electric furnaces, illumination control, rectifier 
control, dielectric testing and instrument calibrating. They 
are designed for continuous operation with a temperature 
rise not to exceed 55 C. Control is provided by a voltage 
regulating relay that responds to changes in the load voltage 
and actuates the operating motor through a motor-control 
relay. General Electric Company, Schenectady 5, N. Y. 


Open Blade 2-Pole Switch 


A compact snap-action open blade switch is available for 
2 pole applications. Both single and double throw con- 
tacts can be specified in the unit constructed with a 
patented beryllium rolling spring. Terminals may be 
ordered for front or rear connections. Operating pres- 
sures are between 3 and 5 ounces. Overall dimensions are 
24 by 88 by $ inch. The switch is rated at 15 amps., 125 
volts a-c. Acro Electric Co., 1338 Superior Ave., Cleveland 
14, Ohio. 





ACRO SWITCH 
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Terminal Block 


The new Type “Y6”, 
multiple to single dis- 
connect, is a flexible but 
compact terminal dis- 
connect device for air- 
craft, radio and other 
equipment carrying 
many low amperage cir- 
cuits. The basic unit 
is built with foot 
brackets, having .two 
mounting holes each, 
and six socket contact 
block, and is designated 
Y6-1F-1H. From this basic unit additional units may be 
added, both vertically and horizontally, with side brackets 
and extra top interlocking strips. Both sides of the block 
are identical and may be plugged in on either side with 
the six-contact plug, or a single contact. The contacts are 
brass, silver-plated and accommodate No. .16 AWG wire 
for 5 amp. circuits. Contacts may be bussed. Cannon 
Electric Development Co., 3209 Humboldt St., Los Angeles 
31, Calif. 





CANNON TERMINAL BLOCK 


Multi-Breaker 


A new multi- 
breaker, the MO 4, 
has been designed 
for homes and hous- 
ing projects as a 
service entrance 
breaker and a dis- 
tribution load center. 
Thermal and high- 
speed magnetic trip- 
ping action are com- 
bined in the unit 
measuring approxi- 


mately 5 by 3 by 74 





inches. It is avail- 
able in single pole 
branch circuit ca- 





pacities of 15, 20 
and 30 amperes. The 
coilless magnetic trip 
clears the circuit instantly under short circuiting condi- 
tions. The MO 4 can be converted to a device with one or 
two double pole 3 wire circuits by means of a furnished 
handle tie. Federal Electric Products Co., 50 Paris St., 
Newark 5, N. J. a 


FEDERAL BREAKER 
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University of Wisconsin Drafting Rooms Get Added Seeability with Firefly Fixtures 


Soothingly soft light, without glare or shadow 
..-.in the proper amount ...and from the cor- 
rect angle...is delivered exactly where it’s 
needed on these students’ drawing boards. This 
is but one of several University of Wisconsin 
mechanical drafting rooms at its Milwaukee Ex- 
tension Division—all equipped with Firefly Super 
Hi-Lite fixtures. 


The Super Hi-Lite is a horizontal type 4-light 
unit. Its bottom louvers, scientifically spaced, 
give the 45° angle cut-off from the line of vision, 
recommended by lighting authorities. Note that 
these Firefly Fixtures are installed singly, and in 
continuous rows. This feature not only permits 
installing the proper number of fixtures but 
allows diagonal installation. 


An outstanding feature of the Super Hi-Lite 
is its remarkable flexibility. Louvers may be 


added later to a bare-tube installation, should 


the lighting needs of a room change. The shallow, 
graceful twin-section metal louvers slide easily 
into the fixture, and the flat wafer-like side 
panels of Alba-Lite, a new Corning diffusing 

glass, are practical- 





1S 








ly integral with 


the’ louvers. These 
\ louvers insure easy 





quick-removable 
iia maintenance. 
Super Hi-Lite is an Underwriters’ Approved 
Fixture... union made, of double-baked heat- 
resisting, white enamel...mountable from pend- 
ants or to ceiling. Like all Firefly Fixtures, it is 
distributed exclusively through leading electrical 
wholesalers. Write for literature. 


KAHN MANUFACTURING CO., INC. 
2051 N. 19th -St. ° Milwaukee 5, Wis. 





Electrical Contracting, January 1947 











lin 
re 


gel 
pli 
use 
ter 
are 
her 
sen 
vol 
125 
ran 
and 
tort 
less 
Tra 
The 
amk 


Flu 


recr: 
well 
fluos 
posit 
is cc 
chro 
the 

Bruc 


Elect 


it- 
d- 


cal 


Cc. 


is. 





47 








Fluorescent Fixture 
A new No. 140 


series of fluores- 
cent lighting fix- 
tures has been 
announced. They 
are for surface or 
suspension mount- 
ing, individually or 
in continous runs. 
Units are available 
for two, three or 
four 40 watt lamps. 
Reflector is removable for simplified hanging and servicing. 
The chassis is provided with knockouts and screw holes 
for any type of mounting. Starters are accessible without 
necessity of removing lamps. Fixtures are wired with 
110-125 volts, 60 cycle a-c, high power factor ballast. 
Lighting Products, Inc., Highland Park, III. 


LIGHTING PRODUCTS UNIT 


Voltage Regulators 


An addition to the 
line of a-c voltage 
regulators is model 
D-500, designed for 
general industrial ap- 
plication and airplane 
use. Lightweight fos- 
terited transformers 
are employed in the 
hermetically sealed as- 
sembly. The input 
voltage range is 95- 
125 with an output 
range of 110-120 volts. The load range is 50-500 va. 
and the frequency range is 360-500 cycles. Harmonic dis- 
tortion may run as high as 15 percent although distortion 
less than 5 percent may be obtained on special request. 
Transient recovery time is given as approximately 0.1 sec. 
The D-500, weighing 12.5 Ibs., was designed to withstand 
ambient temperature ranges of minus 55 to plus 70 degrees 
C. Sorensen and Co., Inc., Stamford, Conn. 


SORENSEN REGULATOR 


Fluorescent Wall Bracket 


A modern decorative wall bracket for baths, kitchens, 
recreation rooms and incidental lighting in the home as 
well as in commercial locations has been designed for 
fluorescent lamps of 14 and 15 watts. The socket has a 
positive contact that locks the lamp in place and the lamp 
is connected with the starter internally. The bracket is 
chrome plated steel. Convenience outlet, incorporated in 
the bracket, is optional. Mastercraft Electric Co:, 181 
Bruce St., Newark 3, N. J. 





MASTERCRAFT FLUORESCENT WALL BRACKET 
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8 to 30 can be stripped with Speedex 
733-K Stripper Kit. 
changeable blades are contained in 
steel case. Recommended for use by 
electricians, service men, mechanics 
and factory production . men. 
eral Cement Mfg. Co., 919 Taylor Ave., Rockford, IIl. 


former gin is for 
hoisting small distri- 
bution and rural line 
transformers, circuit 
breakers and reclos- 
ens.. 
mounted on wood or 


held securely by a 
specially designed 
chain 
which is locked in ~ 
place with a safety 
latch. The hard 
wood mast is lam- 
inated. 

rated to 
pounds 

load. A. B. Chance Company, Centralia, Missouri, 


Electronic Relay __ 


This electronic relay uses the hot cathode thyratron 
principle and may be used in electrical control circuits. 
Characteristics are snap acting; high load contact capacity ; 
trips by either an external contact carrying only three 
microamperes or any external circuit whose value drops 
to one megohm pure resistance. Applications for the device 
are in photocell: circuits for direct controlling actuation 
of motors, valves, alarms; motion and limit control within 
micro, inches; converting delicate contact making instru- 
ments; and liquid level control. Operation is from 110 
volt, 60 cycle a-c lines. Switching action is SPDT, or up 
to 4 PDT for loads to 12 amps., 110 volt, a-c non-inductive. 
Mercury contacts are supplied for contacting loads to 30 
amps. Automatic Temperature Control Co., 34 E. Logan 
St., Philadelphia 44, Pa. 





Wire Stripper 


The insulation of wire from size 


Seven inter- 





Gen- GENERAL WIRE STRIPPER 


Transformer Gin 


This new trans- 





may be 


steel poles and is 


tightener 






The gin is 
lift 1500 
maximum 


ae 


CHANCE TRANSFORMER GIN 
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Sense neeshs 


More and more users, fixture makers, 
distributors and contractors know the value. 
of “Certified ETL” on a fluorescent lamp 
starter. Because of Certified Starters, fluo- 

rescent tubes last longer, operate at top efficiency, 
pull maintenance costs down. 


Certified Starters are made to rigid specifications by 
10 leading manufacturers—tested, checked and Certi- 
fied by independent Electrical Testing Laboratories, 
sient Inc., as fully complying with those specifications. It 
pays always to specify starters bearing the familiar 


CERTIFIED... 
look for this and famous ‘Certified ETL’’. 
mark stamped 


a 
“crtpeoer-cewmrevibyesene 


Certified Starters. 


Instant Glow Starter Corporation, New York, N. Y. 
Kuthe Laboratories, Inc., Newark 4, N. J. 

The Lloyd Products Co., Providence, R. I. 

Pass & Seymour Co., Syracuse, N. Y. 

Sheldon Electric Co., Irvington, N. J. 


The Arrow-Hart and Hegeman Co., Hartford, Connecticut 
The Bryant Electric Co., Bridgeport, Connecticut 

Dura Electrié Lamp Co., Newark, N. J. 

General Electric Co., Bridgeport, Connecticut 

Harvey Hubbell, Inc., Bridgeport, Connecticut 
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Starters 


A-c across-the-line 
starters feature a 
single push button 
for starting and 
stopping squirrel 
cage motors. Of 


vertical straight line 
motion and using 
bridge type contacts, 
the starters have a 
single button, ON- 
OFF indicating flag, 
heavy metal enclos- 
ure and double. con- 
tact moving contacts. 
One remote control 
station can be used 
with a starter of any MASTER STARTER 

voltage 110 to 550 or frequency 25 to 60 cycles. Master 
Electric Co., Dayton, Ohio. 





Coil Winder 


Model U adjustable | 
concentric winding 
head, comprises nine — 
pair segments, large | 
to small sizes,-eight — 
of them adjustable by 
means of a screw. By 
referring to a chart 
which is supplied with 
each winding head, 
the operator in a few “Bigeye 
seconds can set the 
segments to the prop- | 
er dimensions for the 
winding under consid- 
eration without re- 
moving head from 
the machine. It is 
claimed that the elec- 
trical motor repair 


. features 





shop, by using the 
concentric winding 
head, can save many 
hours ‘in set-up time. ee 
It makes concentric CONTINENTAL COIL WINDER 
coils for all types and sizes of single phase motors, from a 
coil for a 1/20th hp., 24 slot 6 pole stator to coils for a 
3 hp., 36 slot 2 pole stator. The Continental Electric Co., 
650 N. Prairie Avenue, Hawthorne, Calif. 





A-C Generators 


New line of a-c generators, made in 8 and 10 poles, is 
desirable for direct connections to 720 and 900 rpm. engines. 
Alternator can be furnished with either single or double 
bearings to permit direct carriage of drive end of alter- 
nator on engine drive shaft. Ball bearings are cartridge 
type. Frame is steel. All exciters are shunt wound and 
can be furnished at either 125 or 250 volts d-c. High 
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KATO GENERATOR 





efficiency stator is heavily insulated. Generators are avail- 
ablé in 2.and 3 wires, single phase, and 3 and 4 wire, three 
phase, for voltage combinations, such as 110-220 volts for 
single phase and 208-120 volts, 3 phase or 440 volts 3 phase. 
Kato Engineering Co., Mankato, Minn. 


Heavy Duty Grinder 


Combination wet 
and dry grinder, de- 
signed for Navy use, 
has water trap and 
dust collector built 
into base for protec- 
tion. Wet side is 
enclosed. Dry wheel 
guard is equipped 
with removable eye 
shield and an ex- 
haust outlet. Other 
are push 
button motor starter 
with low voltage and 
overload protection, 
spark shield and 
wheel light on the 
dry side and fine 
grinding wheels. 
Brown - Brockmeyer 
Co., Dayton 1, Ohio. 


Indicating Light 


A new lighting device, 
known as the ML unit, has 
been announced, The basic 
lampholder housing can be 
furnished for use with one, 
two, three or four S6-120 
volt bulbs or smaller dia- 
meter bulbs. Slots are pro- 
vided as an integral part 
of the case to hold light 
isolation barriers. Cross 
ventilation is provided to 
each lamp chamber. When 
the lamp lights, the mes- 
sage is illuminated either 
in white or in color. Mo- 
mentary contact and on-off 
push switches which light 
up, can be used with or 
without markings. The 
H. R. Kirkland Company, 
Morristown, N. J. 





BROWN-BROCKMEYER GRINDER 





KIRKLAND INDICATING LIGHT 
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VIZ-AID~.. 


és 


Is chassis is equipped with a wide variety 


of installation aids: holes, slots, knockouts... 
so you can mount it anywhere and anyway. 


Viz - 7¢id commercial fixtures ... for two 40- or two 100- 
watt lamps. U. $. Patent Nos. D-138990, D-143641, others 


pending. Request Bulletin 10-B-! for complete details. N 


Day-Brite Lighting, Inc., 5402 Bulwer Avenue, St. Lovis 7, Mo. 


Nationally distributed through leading electrical supply houses. 
In Canada: address all inquiries to Amalgamated Electric Corp., 


Ltd., Toronto 6, Ontario. 
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Combining established standards of 
well planned lighting with attractive 
_modern architectural and decorative 
features is the achieved objective of 
the Ansonia Shoe Company’s Phila- 
delphia salesroom. Brilliantly illumi- 
nated exterior display windows and 
an attractive cold cathode foyer show- 
case invites customer inspection of the 
restful interior sales salon and silently 
promotes sales. 

Three continuous parallel rows of 
two-lamp 40-watt white fluorescent fix- 
tures are recessed behind sanded glass 
panels, flush mounted in the exterior 
ceiling between two display windows 
which, in turn, are lighted by recessed 
incandescent downlights and theatrical 
spots for highlighting featured » dis- 
plays. The main sales room is walled 
by rippled bleached-oak panels, cove 
lighted along the top by 40-watt day- 
light fluorescent lamps installed end- 
to-end with sockets overlapping to pre- 
vent dark spots. “Along the center line 
of the salon ceiling, graceful hanging 
lighting fixtures are suspended be- 
neath circular aluminum air condition- 
ing louvred vents. Each silvered fixture 
consists of eight luminous indirect 
frosted globes containing 60-watt in- 
candescent lamps surrounding a central 
direct-indirect venturi-shaped cone 
holding a 150-watt lamp. Molded glass 
rosettes below these coues emit dif- 
fused downlight, prevent glare from 
direct source brightness and add a 
decorative touch to the fixture. 

Wall cases are recessed behind two 
zebra-wood veneered counters which 
flank the main entrance. These cases 
are illuminated from above by recessed 
and louvred 40-watt white fluorescent 
lamps that adequately light displayed 
accessories presented in the mirror- 
backed, glass-shelved cases. Ceiling re- 
cessed 150-watt spotlights behind lensed 
plates furnish high intensity local 


illumination for counter display and 
» Wrapping. 


A small salon, located at the rear of 
the main salesroom, is lighted by ‘con- 


Hnuous cove lamps and downlights 


laced above the large circular panel. 


4he two salesrooms are separated by 


eached-oak columns containing ver- 
Heal recessed fluorescent lamps direct- 
g light towards the curved walls. 



























































. 


Fig. 1—Looking towards the rear salon, the specially designed hanging 
fixtures are noted below the louvred air conditioning ducts. The rear 
salon is lighted by a dropped center ceiling containing edge cove and 
recessed downlights. Columns on either side of the wide arch contain ver- 
tical fluorescent strips that augment wall lights in providing general illu- 
mination, 


Fig. 2—Rippled side walls contain overlapping fluorescent lamps behind 
the top edge, directing light towards the ceiling. Recessed wall cases 
behind the front counters are top lighted by louvred, recessed white flu- 
orescent lamps. Additional local light is provided by ceiling recessed spots. 
Liberal use of mirrored walls increases illusion of spaciousness. 
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Westinghouse offers all ty 

and sizes. First choice for é effi iz = 
cient general lighting of nani 
and offices. The greater effi- 
ciency of fluorescent lamps 


-~makes possible the higher in- 
tensities of light needed for 
more productive working . 
conditions. be i ong alle Vi on ‘high is 
for critical inspection i 5 
color distinction is not a fi a ee 
INCANDESCENT High light output per va ae | 
makes these lamps efficient to Set 


General service lamps up to ini 


1500 watts serwe most indus- 

trial applications. Westing- 

house Projector and Reflector 

lamps are a simple, convenient | 

means of supplying a directed INFRARED 

or a spread beam of light Available in types and sizes 

where it is needed. up to 1000 watts, Westing- 
house infrared lamps are prov- 
ing to be the simple, conven- 
ient, and economical source of 
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Safeguard 
Life and Property 


Where there is a possibility of fire, 
or other disaster from a spark, ex- 
posed flame, heat or breaking of 
bulbs, then McGill Vaporproof Lamp 
Guards should be used on all -port- 
able or extension lights. The tight- 
sealing globe and heavy cage, with 
air-tight seal in handle opening, 
eliminate these hazards at every 
spot where this guard is used. These 
Vaporproof guards are designed to 
stand up under roughest use and 
abuse. : ; 


These guards also protect the 
light bulb and prevent breakage 
when used around machines where 
water and oil might splash on the 
bulb. Guards also are grounded — 
an additional safety feature. 


er Oo ee 


MANUFACTURING CO., INC. 


Electrical Division 
VALPARAISO, INDIANA 
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Better School Lighting Shown 


A full scale demonstration and test 
of better lighting for schools was made 
recently in Prince Georges County, 
Md. School officials, in cooperation 
with the Potomac Electric Power Com- 
pany, Washington, D. C., used four 
classrooms of the same size for the 
test. This made it easy to evaluate 
the lighting equipment, paint, and 
other factors used to improve seeing. 

Each room was 21 feet by 30 feet 
in size, with a 12-foot ceiling height. 
Three of these rooms were completely 
repainted and properly conditioned for 
better brightness contrast ratios. Ceil- 
ings were finished flat white with 85 
percent reflection value. The white 
finish was extended down the sidewalls 
18 inches. Upper sidewalls of inside 
partitions were painted a light pastel 
green with 65 percent reflection factor, 
and interior of the outside wall was 
painted a sun yellow. Dado and all 


trim on blackboards, doors and win-~ 


dows were finished in a darker shade 
of green, having a 40 percent reflection 
factor. Floors were also bleached and 
refinished in a lighter color. 

The fourth classroom us@d in the 
test was left untouched, for purposes 
of comparison. The ceiling was gray, 
walls buff, and dado and trim were 
dark brown. The lighting in this room 
was also left in its original form, and 
consisted of two 300 watt incandes- 
cent lamps in semi-direct enclosing 
glass globes. The resultant illumination 
averages about three footcandles, is 
uneven, spotty and glaring. 


Each of the three paint conditioned 
rooms were relighted. Three different 
types of fluorescent luminaires were 
used, a separate type being selected for 
each room. This permitted cqmpara-, 
ble technical data to be made for each 
type fixture, including resulting fcdt- 
candle and brightness results. Visual 
inspection of the rooms was relied upon 
for appearance, finish of fixtures, see- 
ing comfort and simiuar factors which 
are difficult to appraise hy other means, 

Six individual type semi-direct lou- 
vered units, suspended 30 inches from 
the ceiling, were used to light one 
room, Each unit contained four 40 
watt!3500° K. white lamps. The initia} 
lighting ‘intensity averaged 35 foot- 
candles in this room. 

Two continuous rows of semi-direct 
louvered type fluorescent units were 
ceiling mounted in another room. Each 
row was 24 feet long, and equipped’ 
with twelve 40 watt lamps. The inten- 
sity in this room was approximately 
the same as in the other room where 
the six individual fixtures were used, 
the number, size and wattage of lamps 
being the same. The coefficient of light 
utilization was 44 percent. 

The third repainted room was 
lighted with three rows of luminous 
indirect. luminaires suspertded 27 
inches below the ceiling. Each row was 
24 feet long, and contained twelve 40 
watt white lamps. Initial illumination 
measured 55 footcandles average, re- 
sulting in a coefficient of light utiliza- 
tion of 46 percent. 





This is one of three classrooms in a Prince Georges County school at 
College Park, Md., used to demonstrate and test better school lighting. 
The rooms, identical in size, were repainted in lighter colors and re- 


lighted with fluorescent lighting fixtures of different types. 


The 


intensity in this classroom averaged 55 footcandles. 
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he Bunting Stock-Carrying Distributor has Bunting 

Bars and Bearings in adequate quantity and variety, in 
your community. Backed by Bunting Branch and 

Factory stocks, he has the Bronze you want— now. The 
Bunting Brass & Bronze Company, Toledo 9, Ohio. 


Branches in principal cities. 
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IMPROVED HIGH-LEVEL 


ILLUMINATION 


The Twin Highlite 
by Gocdrich 


Here’s the modern, high-intensity general illumina- 
tion for large industrial interiors that brings better, 
safer working conditions—increased production. 


Designed to provide maximum illumination and 
uniformity, this fixture combines two Highlite reflec- 
tors on a channel for single suspension. Porcelain 
enameled reflectors deliver uniform intensity of light 
over large areas with perfect diffusion, minimum 
glare. Furnished for twin-mercury, twin-incandescent 
or blended illumination with mercury-incandescent 
combination. Easily installed. Ask for full details. 


The Twin Highlite is only one among hundreds 
of Goodrich reflectors which answer every industrial 
lighting need. 


Sold Through 
Electrical Wholesalers 


Gaoor 


RIC H 


BELLE PLAINE AVENUE CHICAGO 4} ILLINOIS 


Recreational 
Lighting 


Recreation and rumpus rooms in 
residences, clubs and community 
houses .require several different types 
of lighting to properly illuminate the 
various activities planned for these 
locations. One of many activities so 
scheduled is table tennis or ping pong. 
Two of several methods for lighting a 
ping pong table are shown in the ac- 
companying photographs. 

In Fig. 1 the recreation room is 
lighted by single 40 watt 48 inch T-12 
3500 degree white lamps encased in re- 
cessed Leader Trofferlite fixtures faced 


FIG. 1—Recessed fluorescent fixtures 
with single lamps placed behind dif- 
fusing glass panels give pleasing, gen- 
eral illumination. Higher local light- 
ing may be secured by utilizing 
multiple lamps in fixtures over the 
areas in question. 

with diffusing glass panels mounted in 
piano-hinge frames. The installation, 
part .of an exhibit designed and in- 
stalled by Chicago’s Commonwealth 
Edison Company, delivers an average 
of 30 footcandles to the table surface. 
The same lighting trreatment is used 
throughout the entire recreational area 
so that a uniform lighting level is 
maintained. With normal or high ceil- 
ings and sufficient space above the fin- 
ished ceiling line to contain the 8% 
inch deep troffers, the combination of 
single lamps and diffused glass panels 
gives ample illumination without in- 
troducing reflected glare or source 
brightness to distract the players at 
the table or the other occupants in the 
room. 

In Fig. 2, a treatment is illustrated 
which is recommended by the Sylvania 
Electric Products, Inc., for basement 
rumpus rooms where ceiling heights 
are limited and the recessing of fix- 
tures is hampered by beams and cov- 
ered piping. Long slim - fluorescent 
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Lighting is now a structural aid... 
an integral part of interior design 
oe CEILINGS UNLIMITED 


MILLER FLUORESCENT TROFFER LIGHTING SYSTEMS not only 
provide GOOD LIGHT ... they also serve as a structural aid 
in the planning of the interior designs of stores, offices, schools, 
factories and public buildings. Miller TROFFERS can be used 
as “building blocks” to make an expanse of ceiling (walls, 
too) an integral: part of an invitingly modernized interior to 
form any ceiling pattern desired ... CEILINGS UNLIMITED. 
Additional advantages: Less than half usual number of sup- 
ports needed from structural ceiling. Installation simplified. 
Wiring, conduit and conduit fitting costs cut 50 to 80%. Easy, 
accurate leveling of ceiling assured. , 


MILLER LIGHTING SERVICE IS ALL-INCLUSIVE. Its 50 and 100 

FOOT CANDLERS 

(Continuous Wireway 

Fluorescent Lighting : 
= Systems) have been Be 

established as standard by industry. And its Incandescent 

and Mercury Vapor reflector equipment have broad industrial 
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application. . 3 
4 
a 
MILLER field engineers and distributors are conveniently located. Vn FF I 
WZ | 
3 
THE MILLER [QD] COMPANY | 
ILLUMINATING DIVISION, MERIDEN, CONNECTICUT j 
ILLUMINATING DIVISION HEATING PRODUCTS DIVISION ROLLING MILL DIVISION: *» 
Marcy Lighting Eqsionent and Liguid Fuel Doce *in'toeam, sigs and rll 
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ATTIC FAN 


TIMER 
by Paragon 


Heres a new member 


of the Paragon family ... 
the AF Series for timing attic 
and window fans. 


Entirely new in design, this 
timer is offered in two time 
ranges, 0-10 hours and 0-20 
hours, each fully adjustable 
to any position on the dial 

. a real convenience for 
the user. 


Equipped with a quiet Tel- 
echron motor and an im- 
proved. switch, the timer is 
rated for high capacity, and 
will handle a 4% HP motor. 
Beautifully finished drawn 
aluminum case, anodized, 
with dial and pointer protected by clear Plastacele. 








Underwriter approved, all electric, no springs, 
mounts easily to Handy box or single gang switch 
box, or may be surface mounted with conduit con- 
nections into the bottom of the timer. The setting 
may be changed at will without harming the in- 
strument. Timer motor runs only when timer is ac- 
tually in operation. 


Get your orders to your jobber—now and start 
planning installations early. Complete data sheet 
on request. 


PARAGON ELECTRIC COMPANY 
1614 TWELFTH STREET 
TWO RIVERS, WISCONSIN 
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FIG. 2—Low brightness, slimline fluo- 
rescent lamps can be advantageously 
used in rumpus room where lower ceil- 
ings and buried beams prevent re- 
cessed or large suspended. fixtures. 
Mounting lamps parallel to edges of 
table prevents glare from table surface 
distracting players. 


lamps are mounted over the edges of 
the ping pong table at right angles to 
the net. Since many players stand at 
a considerable distance behind the . 
serving line, the lamps are carried be- 
yond the ends of the table to properly 
illuminate the ball in flight during the 
entire play. Although the lamps are 
placed closer to the playing surface, 
their low brightness and their mount- 
ing position parallel to the area of 
action does not create direct glare 
from the table surface. Where room 
decorations call for a more ornamen- 
tal type of lighting fixture, the lamps 
can be shielded. 

Since few recreation rooms are de- 
voted to a single activity, thought 
should be given to versatility of light- 
ing. In addition to lighting for. table 
games, general illumination, spotlight- 
ing for local areas and atmospheric 
lighting should be considered. 


Slim Fluorescents 
Light Showcases 


Showcase tops remain cool to the 
touch, merchandise is illuminated by 
an even spread of high-level - light, 
and reflector widths are streamlined 
to a minimum through the utiliza- 
tion of long, small-diameter fluo- 
rescent lamps. Brooks Brothers’ New 
York City tobacco shop reports 
that such an installation, planned 
by Sylvania Electric Products, Inc., 
presents the true quality and color 
of displayed merchandise. The fine 











Slender *4-inch fluorescent lamps, in 
lengths of 42 and 64 inches, furnish 
50 footcandles of illumination to the 
shelves of showcases in new tobacco 
shop. An even spread of high-level 
lighting, a narrow reflector mounted 
unobtrusively in the forward edge of 
the case, cool glass showcase tops and 
higher color fidelity of displayed 
merchandise are resultants of the in- 
stallation. General illumination is 
from recessed ceiling fixtures housing 
standard fluorescent lamps and wall 
case top-lighting utilizes 3500 degree 
white T-12 units. 


grains and soft lusters of pipes, humi- 
dors, leather pouches and silver light- 
ers are now emphasized to new levels 
of sales appeal. 

Each showcase contains a single ? 
inch diameter lamp behind a slender 
metal reflector installed in the front 
upper corner of the case. Cases were 
constructed so that combinations of 
42 inch and 64 inch lamps could be 
used. The installed lamps deliver an 
intensity of 50 footcandles to thé case 
shelves. In comparison with incandes- 
cent lighting employing standard 25 
watt tubular showcase lamps spaced 
on one foot intervals, the illumination 
from the slim fluorescent is estimated 
to be doubled while the current con- 
sumption is halved. Since the light 
source is continuous, hot spots are 
absent and equal emphasis is placed 
on all products in the case. 

Standard fluorescent lamps are used 
behind the recessed ceiling fixtures to 
furnish general illumination and above 
all wall cases to highlight the larger 
displays presented on the plate glass 
shelves. 

In designing showcases, it should be 
borne in mind that slimline lamps can 
also be specified in the 72 and 96 
inch lengths. The diameter of 1 inch 
is in proportion to the length. 
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7) proven source of extra 
profit with these patented 


CLIPPER BLOWERS 


Keircuens, bathrooms, ticket booths, X-ray rooms, toilets, clinics 
and numerous others are the forgotten rooms of every building. 
They badly need ventilation and Clipper Ceiling Blowers are spe- 
cifically designed to do the job better—at a good profit to you. 

Clipper Blowers are mounted between ceiling joists and vented 
outside. They trap and expel unwanted air, heat and odors the 
instant they rise. 

The Clipper is NOT a blade-type fan, but a quiet squirrel cage 
blower—a complete packaged unit —that moves a volume of air 
under pressure. Its patented construction with the. motor entirely 
removed from the air stream, means greater efficiency, longer life, 
easier servicing. 

Ask your jobber for details of the Clipper Sales Plan or write 
us for complete information. ' 








~ 
Only an inconspicuous “dripless” 
ceiling grille is visible, yet motor 
and blower assembly are instantly 
removed without tools for service. 
_ 
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5725 S. Main Street Los Angeles 37, California 
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SPERO 


DEPENDABLE 
ELECTRICAL PRODUCTS 


Spero offers you the convenience of 5 
complete lines of electrical products 
from one reliable source. 


@ VAPOR PROOF UNITS 
Pendant or bracket types, z 
for 3” and 4” outlet box 

or “x” Type mounting. 

With or without wire 

guard and reflector. 50 to 

300 W. 


© FLOODLIGHTS 


Finishes in 
“Duralum”’— 
sizes for lamps 
from 150 to 
1500 W. Open 
types or out- 
door weather- 
proof type 
with prismatic lens. 
Also yard lights. 


© REFLECTORS 


Shallow 2nd dome- 
type, one-piece 
seamless construc- 
tion, keyless or 
with pull chain. 


Dome type or 60 
to 200 amps. 


@ MATERIALS FOR 
ELECTRICAL CONSTRUCTION 
Die-Cast Sockets with approved porce- 
lains are just one of the items we manu- 
facture foruse in electrical constructiom 


Vertical or 
90° angle 


mounting. 


© FLUORESCENT FIXTURES 


SPERO also manufactures more than 
30 types and sizes of fluorescent units. 


Spero products are distributed only 
through recognized wholesalers, 
Write for Bulletin No. 10. 


Look for another Spero Advertisement 
On Facing Page 


THE SPERO ELECTRIC 
CORPORATION 
18222 Lanken Ave., €leveland 19, 0. 





Hosiery Shop Sells With Light 


Combining fluorescent and incan- 
descent illumination in a wall and ceil- 
ing planned design is pleasing cus- 
tomers and maintaining peak sales for 
the Constant Hosiery Store in Mil- 
waukee, Wis. General illumination, 
sales area lighting, stock shelves and 
special display highlighting are ac- 
complished ‘by judicious selection of 
available, standard fixtures. The in- 
stallation was by A. C. Electric, Inc., 
of Milwaukee, in accordance with.the 
lighting layout developed by Charles 
Laupp of the Wisconsin Electric 
Power Company. 

General illumination is furnished by 
a single line of Day-Brite fluorescent 
fixtures, each unit housing four 40- 
watt lamps, flush mounted on the store 
ceiling directly over the center line of 
the aisle. Mounted end to end, the side 
panels of ribbed diffusing glass trans- 
mit 3500-degree white light with a 
counter level intensity of 40 footcan- 
dies. Pittsburgh Permaffector C-101-5 
reflectors were selected to furnish 
down lighting over merchandising 
counters and window display cases. 
Containing  150-watt incandescent 
lamps, the recessed units are installed 
on 30-inch centers over the outer edges 
of the counters and tipped slightly 
towards the wall to eliminate the pos- 
sibility of reflected glare reaching the 
eyes of customers. With down lights 
augmenting the general illumination, a 
light intensity of 150 footcandles is 
delivered to the counter tops. To light 


the merchandise shelves occupying the 
wall behind the sales counters, contin- 
uous cold cathode tubing has been in- 
stalled behind the shielding overhead 
cove. The wall space above the mer- 
chandise shelves is broken by shallow 
shadow boxes displaying hosiery on 
molded plastic forms. A 20-watt 3500 
degree white fluorescent lamp, mounted 
above each case, back-lights these dis- 
plays and emphasizes the quality of the 
merchandise. 

The store windéws, behind the coun- 
ters on the left, extend to the ceiling 
line and create the effect of an open 
side. The attractive interior, visible 
from the sidewalk, is a constant adver- 
tisement. The combination of fluores- 
cent and incandescent lighting follows 
the trend of utilizing more than a 
single type, color and mode of illumina- 
tion. A cross-store light-peak curve 
places the highest intensity over the 
forward edge of the sales counter 
where merchandise is under closest 
scrutiny. Consumption is approxim- 
ately 9 watts per square foot. 

The general decorative treatment 
of the store is functionally. planned and 
executed in unobtrusive harmony. In- 
clined mirrors beneath the sales coun- 
ter permit clerks to glance downwards 
through the counter tops to note 
the reflected color and grade of a cus- 
tomer’s hosiery. Wail treatments of 
veneer paneling and simple painted mo- 
tifs* complete the restful background 
of the salesroom. 


Store devoted to sale of hosiery has installed combination of light 
sources designed to tastefully emphasize displays, indicate complete- 
ness of stock, highlight merchandising counters and furnish general 


diffused illumination to aisle area. 


Incandescent down lighting aug- 


ments standard fluorescent fixtures and concealed cold cathode strip. 
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Overload Protective Devices— Part III 


The third of a series of articles reviewing circuit protective 
methods. This article discusses applications of the types 
described in preceding articles. 


By C. F. Hedlund 
Electrical Engineer 


This discussion will be confined to loaded in excess of its rating, or short 


the simpler applications of some of 
the more common types of electrical 
protective devices described in prece- 
ding articles and as found in industrial 
plant distribution systems. 

Despite the precautions taken to de- 
sign trouble free and reliable electrical 
apparatus, to lay out a system that will 
afford continuous service under all 
kinds of conditions, as well as to pro- 
vide proper operation and maintenance 
of the equipment, interruption to the 
service and damage to equipment is 


Associated Factory Mutual Fire Insur- 
ance Companies, Boston, Mass. 


rent in a circuit or machine is more 
than normal due to an excessive num- 
ber of current consuming devices on 
a circuit, or a machine or motor being 


circuits on the supply conductors or 
in the equipment itself. Hence an 
overcurrent (or an overload) device, 
as it is sometimes called, is for the 
purpose of protecting the circuits or 
machine against damage due to exces- 
sive temperatures resulting from ab- 
normally high current. 


Protection of Power Transformers by Means 
of Differential Relays 


3 — PHASE 


t 





D.C.CONTROL BUS 
FUS 


still possible due to faults resulting POWER FEEDER 
from unavoidable defects which may 
develop, lightning, accidents, failure 
of the personal element and similar 















2a 3 


BFuse 









unpredictable causes. 

While a protective device will not 
necessarily prevent faults from occur- 
ring it will help to eliminate undesir- 
able interruptions in production, reduce 
damage to equipment and minimize the 
overall system disturbance when a 
fault does occur. The degree of pro- 
tection afforded will depend upon the 
extent of the protective equipment 
provided, the expenditure for which 
in turn is determined by the probable 
improvement in service which will 
result and the amount of damage which 
will be prevented if trouble occurs. 
The increased safety to life and reduc- 
tion of fire hazard are other considera- 
tions which should not be ignored 
when considering the cost of protection. 

The most common of all protective 
devices is the overcurrent device and 
its use and importance merits a brief 
explanation. Overcurrent and over- 
load in electrical terminology are 
essentially synonymous; they both 


apply to a condition where the cur- 
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Protection of Transformers 


The extent of protection provided 
for a transformer bank varies with 
its size, voltage, importance, and its 
arrangement in the system. Large 
power transformers are in most cases 
protected with overcurrent, differen- 
tial and sometimes gas pressure relays. 
Distribution transformers are often 
protected only by fuses in the primary 
circuit. 

In general, differential protection is 
not provided for transformer banks 
smaller than 1000-kva., as it is neces- 
sary that there be a circuit breaker 
on each side of the transformer into 
which power can flow in order to dis- 
connect it completely in time of trouble. 
If the transformer is not already pro- 
vided with both primary and second- 
ary breakers the conditions may not 
justify the expense of providing the 
necessary additional circuit breakers. 

Fig. No. 13 shows the typical 
method of connecting a percentage dif- 


ferential relay for protecting a three- 
phase two-winding power transformer. 
The arrangement shown will provide 
protection for faults between phases 
or windings, faults to ground and turn 
to turn faults which may occur within 
the “zone of protection”. The latter 
includes all equipment located between 
the two sets of current transformers 
on the primary and secondary leads 
of the main transformer. The differen- 
tial relay will not protect against ex- 
ternal short circuits or overloads. By 
shifting the current transformers to 
the opposite side of each of the circuit 
breakers shown in the sketch the zone 
of protection can be extended to in- 
clude faults in the circuit breakers and 
their leads in addition to the power 
transformer leads. 

Differentially protected transformers 
are often provided with overcurrent 
protection as well, in order to have 
“back-up” protection for isolating the 
part of the system at fault should the 


Protection of a Single Transformer or Transformer Bank 
Secondary Voltage Not Over 600v 


SUPPLY = =>————__ 


FEEDER 








ee | 

Primary Feeder 

Overcurrent 
Device 


This device may be omitted if FEEDER OVER 
CURRENT DEVICE is rated or set at not more 
than 250% of the rated primary current of the 


transformer. (4512-a) 


PRIMARY OVERCURRENT DEVICE 


May be fuses or circuit breaker in the 
primary connection rated or set at not 
more than 250% of the rated primary 
current of the transformer. (4512-a). 


Fuses may be used up to and includ- 


ing 15000 volts. 


MAIN SECONDARY OVERCURRENT DEVICE . 
This device is not required if primary protection —_> 1) 





Transformer 


~ 





$3. 


600v 


is provided as shown and not more than 6 cir- ee 


cuit breakers or six switches and 6 sets of fuses 
are provided as disconnecting means and over- 
current protection for service entrance conductors. 


(2351-a) 


Service 
Conductors 


\ \ \ \ ) | 


Not over 6 circuit breakers or 6 
switches and 6 sets of fuses per- 
mitted for service disconnecting 
means. 











Fig. 14 


principal protection fail to operate as 
planned. The “back-up” protection is 
another line of defense and is best 
arranged by causing different circuit 
breakers further back toward the 
source of supply to trip rather than 
those close to the fault which would 
ordinarily trip upon operation of the 
principal protection; although the 
“back-up” protection may be arranged 
to trip the same circuit breakers if 
desired. 

Figures 5 and 6 of the previous 
articles show typical arrangements of 
the overcurrent relays, but for the pro- 
tection of three-phase transformer 
banks, the National Electrical Code 
requires an overcurrent relay for each 
ungrounded conductor, rather than 
only two as shown in the sketches. 

When it is not practical to provide 
differential protection for large trans- 
formers, overcurrent protection should 
be applied and should be coordinated 
with other protective devices so that 
only the part of the system at fault is 
isolated. The overcurrent protection 
may consist of primary fuses or over- 
current relays with a circuit breaker. 
If fuses are provided on the primary 
side of a transformer it is usually 
desirable to install a circuit breaker 
on the secondary side so that the 
consumer may have some easy and safe 
means of controlling the current into 
his plant in emergencies, as well as 
providing necessary protection for 
secondary conductors. 

For small or medium sized trans- 
formers primary fuses will furnish 
satisfactory protection and are used 
extensively. In their application the 
following factors must be given con- 
sideration, the full load current rating 
of the transformer, the maximum short 
circuit current available from the 
supply system, the circuit voltage, the 
magnetizing current of the trans- 
former, coordination with other fault 
current protective devices, and the 
characteristics of the load. 

When circuit breakers are available, 
protective relays of the type men- 
tioned are preferable. Better protec- 
tion and coordination with other pro- 
tective devices will be afforded because 
the relays are much more consistent 
and accurate than fuses insofar as 
tripping time and current is concerned. 

Temperature relays are also avail- 
able to prevent seriously overloading 
power transformers. One type is pro- 
vided with temperature detector coils 
which are controlled by the tempera- 
ture of the transformer windings. If 
the transformer is overloaded to a 
dangerous degree the relay will operate 
and trip the breaker, or’ will operate 
an audible or visible signal to attract 
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the attention of those in charge. Since 
the temperature relays are entirely 
dependent upon the temperature of the 
transformer windings they have the 
desirable feature that they will not trip 
the transformer from the system need- 
lessly as in the case of some external 
faults, Where only overcurrent relays 
are depended upon to prevent over- 
loading they are ordinarily arranged 
with a long time setting to prevent 
unnecessary interruptions. In some 
cases directional relays are used in 
conjunction with overcurrent relays to 
provide faster and more selective trip- 
ping in the event of a short circuit in 
the transformer, 

Gas pressure relays have not been 
used to any great extent in this country 
and their use has usually been con- 
fined to the larger oil insulated trans- 
formers. They are generally arranged 
to notify an operator by means of an 
audible or visible alarm when exces- 
sive internal pressures develop within 
the tank as a result of a slowly de- 
veloping fault. 

Consideration should also be given 
to the fire hazard of oil insulated trans- 
formers. Fortunately a transformer is 
an exceedingly reliable piece of ap- 
paratus and fires do not always 
accompany the occasional failure. 
However, serious fires in them do 
occur and where considerable quantity 
of oil is involved and valuable prop- 
erty is exposed extensive damage usu- 
ally is the result. Transformers of 
100-kva. or larger should not be 
located nearer than 25 feet to important 
buildings or other valuable structures 
which could be damaged by burning 
oil from the transformers. Means 
should be provided for draining away 
to a safe place any oil that may be 
expelled or released and if the trans- 
former cannot be safely isolated or in- 
stalled in a masonry vault the hazard 
can be safeguarded by protecting it 
with an automatic water spray or 
carbon dioxide system. Many large 
transformer stations, both indoors and 
outdoors, are so protected today and 
increasing recognition is being given 


‘of the need for such protection. 


The requirements for overcurrent 
protection of transformers as outlined 
in the 1947 Edition of the National 
Electrical Code which will very soon 
be available for general distribution, 
are shown graphically in the accom- 
panying illustrations. The new 1947 
Code rules which will apply are in- 
dicated by the figures enclosed in 
parentheses. These illustrations apply 
to power and distribution transformers 
and do not include current trans- 
formers, transformers for low energy 
and signal circuits, transformers for 
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Protection of A Single Transformer or Transformer Bank 
Primary and Secondary Voltages over 600v 





_ PRIMARY FEEDER 
OVERCURRENT DEVICE 


PRIMARY OVERCURRENT DEVICE 


not over 15000v 
(4512-a) 


Provide fuses or circuit breaker rated or set at 
not more than 250% of the rated primary cur- 
rent of the transformer. Fuses may be used for [ ; 


(7141) (7143) 


This device may be omitted if Primary Feeder 
Overcurrent Device is rated or set at not more 
than 250% of the rated primary current of the 
transformer, or if an overcurrent device is pro- 
vided in the secondary side which is rated or 
set at not more than 250% of the rated second- 
ary current of the transformer and the primary 
feeder overcurrent device is rated or set to open 
at a current value not more than 6 times the 
rated current of the transformers having an im- 
pedance not more than 6% and not more than 
4 times rated current for transformers having 
more than 6% but not more than 10% impe- 
dance. (4512-a-b) 


MAIN SECONDARY OVERCURRENT DEVICE, 
and SERVICE DISCONNECTING MEANS. 


If service equipment is in a vault or in metal 
enclosed switchgear fuses not over 100 amperes 
and 15000 volts or 300 amperes and 5000 volts, 
or oil filled fuses or other fuses that may 
be operated as a disconnecting means may be 
used as the service disconnecting means and 
overcurrent protection of service conductors, or 
if voltage is 25000 or less a non-automatic oil 
switch and suitable fuses may be used; auto- 
matic trip breakers may also be used with the 
same limitations as apply to the fuses mentioned 
above; if voltage is 15000 or less a switch cap- 
able of interrupting the no load current of the 
transformer and suitable fuses may be used if 
switch is interlocked with another circuit breaker 
in the secondary circuit of the transformer so 
switch cannot be opened while the breaker is 
closed. (2389-a) 


NW 
WYYW 
TRANSFORMER 











LOAD 


If service equipment is not in a vault or metal en- 
closure the service disconnecting means and -over- 
current protection of service conductors shall consist 
of an automatic trip circuit breaker of suitable carrying 


capacity and interrupting capacity. 


(2389-b) 


If the voltage of the circuit exceeds 5000 the circuit 
breaker must be in a metal enclosure such as metal- 
clad switchgear or be in a fire resistant switch room 
or vault and if the circuit voltage exceeds 15000 volts 
such apparatus must be in a vault in any case. (7135) 


Fig. 15 


sign and outline lighting, transformers 
for electric discharge lighting, or 
transformers for X-ray and high fre- 
quency. 


Protection Of Generators 
D-C GENERATORS 


This type of machine must be pro- 
tected from excessive currents with 
either fuses or circuit breakers de- 


pending upon the size, as required by 
the National Electrical Code (see Sec- 
tion 4454). Circuit breakers are pref- 
erable for the more important in- 
stallations because they can be reset 
with little loss of time, such as might 
occur if a fuse blew and another one 
was not quickly available. 

Two-wire generators as permitted 
by the Code “may have overcurrent 
protection in one conductor only if the 
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PROTECTION OF TWO OR MORE TRANSFORMER BANKS 
ON SAME FEEDER 


Individual Primary Protection Not Needed with Arrangement 
Shown Below (4512-b) 





SUPPLY ; FEEDER 
Primary Feeder | | 
oo a a & 
WYWw 
This device must be rated or set to open at a a 
current value not more than 6 times the rated 
current of the transformer for transformers hav- 
ing not more than 6% impedance, and not more [ 
than 4 times rated current of the transformer for x 
transformers having more than 6% but not more ‘ * al 
than 10% impedance. (4512-b) OVERCURRENT 
DEVICE 





See Fig. 15 for rules concerning protection of 
secondary conductors when considered as ser- 
vice conductors. 


Set at 250% of full load 
current rating of trans- 
former 


NOTE: — If the transformers shown above are equipped with dinated thermal overload protection 
by the manufacturer, individual primary protection is also not required if the primary feeder 
overcurrent device is rated or set as specified, also the overcurrent devices in the secondary 
circuit may be omitted unless dary ductors are dered as service conductors and 
the overcurrent devices otherwise needed for their protection and as a disconnecting meons. 








Fig. 16 


TRANSFORMERS IN PARALLEL 


“If transformers have electrical characteristics such that they will divide the 
load in proportion to their rating they may be protected as a unit” — (4514). 
This rule is illustrated in the diagram shown below. 


SUPPLY FEEDER 
a. 


‘~ Primary Feeder 
Overcurrent Device 











Overcurrent Device — This may be either 
a set of fuses or circuit breaker rated or 
set at not more than 250% of the rated 
primary current of the transformers. 
(4512-a). 

Fuses may be used up to and including 
15000 volts. 


ote This device may be omitted if primary 


feeder overcurrent device is rated or set 
at not more than 250% of the rated 
primary current of the transformers. 
(4512-a) 





xz Transformers — (These have electrical 
characteristics such that they will divide 
the load in proportion to their rating.) 











MW. ta 

__—---— No main secondary overcurrent device 
MAIN r _ is required if primary protection is pro- 
SECONDARY ! | ! vided as indicated — unless it is required 
. - as disconnecting means and overcurrent 
OVERCURRENT protection for service conductors. See 

DEVICE Fig. 15 

Fig. 17 


overcurrent device is actuated by the 
entire current generated, except that 
in the shunt field. The overcurrent 
device shall not open the shunt field”. 
On ungrounded systems however, the 
generator is commonly protected with 
double-pole circuit breakers with two 
overcurrent trip coils. On grounded 
2-wire systems if only one circuit 
breaker is provided it should be placed 
in the ungrounded lead but the best 
protection will be afforded with a 
breaker in each lead. In the event 
of a fault within the generator 
the breaker in the grounded lead will 
prevent current from being fed back 
into the fault after the breaker in the 
ungrounded lead has opened. 

In the case of 3-wire generators an 
overcurrent device should be installed 
in each armature lead and may be 
either a double-pole, double-coil cir- 
cuit breaker or a 4-pole circuit breaker 
connected in the main and equalizer 
leads and tripped by two overcurrent 
devices, one on each armature lead. 


Alternating Current Generators 


Where there is only one generator 
which operates independently of all 
other sources of electrical energy it is 
customary and permitted by the Na- 
tional Electrical Code to omit ordinary 
overload protection for the machine 
itself although differential relays may 
be provided to protect it against in- 
ternal faults. With a single source of 
power it is usually desirable that the 
power supply continue without inter- 
ruption regardless of the troubles that 
may occur on the external circuits, in 
such cases a manually operated switch 
is generally provided for disconnecting 
the generator from the system. In the 
event of a sustained system disturb- 
ance, the opening of the switch is left 
to the judgment of the operator. When 
the generator is normally unattended, 
overcurrent protection is sometimes 
provided. 

A-c generators are best protected 
against internal faults by the use of 
differential relays as shown in Figure 
10 accompanying the previous article. 
These are arranged to trip the*main 
circuit breaker and the field switch 
together. The field circuit must be 
opened at the same time because as 
long as the machine continues to ro- 
tate with the field energized it will be 
generating current which will feed 
into the fault and may increase the 
extent of damage even though the 
main breaker is open. Some turbo- 
generators will coast 15 or 20 minutes 
or more after they are disconnected 
from the line. 

To provide differential relays the 


Electrical Contracting, January 1947 








Moisture Protected PUMP MOTORS 


Assure Dependable Power for Water Supply 
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¢ On Farms e For City Water Supply 
e In Industrial Plants - For Fire Protection 


—_ 
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entury’s triple insulation is especially effective 
C in resisting high humidity and dampness — 
thus the windings are protected against premature 
deterioration. 


Hundreds of thousands of Century motors are 
providing a long life of satisfactory service on 
pump installations of many kinds and sizes, from 
small fractional horsepower farm water systems 
to large city and industrial pumping plants.. 


They start quietly, run quietly and with an unusual 
freedom from vibration. 


Century motors are built ina 
wide range of types, in sizes 





er Century 
Va a a farm from 1/6 to 400 horsepower — 
(e) 
— water system. for any type of pumping service 


—in any climate—and all 
other electric power applica- 
tions. Specify Century motors 
for all your electric power 





requirements. 
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CENTURY ELECTRIC COMPANY 1806 Pine St., St. Louis 3, Mo. 


Offices and Stock Points in Principal Cities 
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neutral connections of the generator 
windings must be accessible in order 
to install the necessary current trans- 
formers. In some machines the neu- 
tral connections can be brought out at 
a reasonable cost but in others it is 
impractical. On many “Y” connected 
generators the ends of each phase wind- 
ing are brought outside the machine 
so that they are readily available for 
the installation of the necessary cur- 
rent transformers, but in “delta” con- 
nected machines this is not generally 
the case unless it was specifically ord- 
ered by the customer when the genera- 
tor was purchased. It is not considered 
economical practice to provide differ- 
ential protection for generators under 
1000 kva. 

Valuable generators in unattended 
stations are usually protected against 
underspeed, overspeed, overvoltage, 
loss of oil pressure for governors and 
bearing lubrication, excessive tem- 
perature on windings and bearings, 
loss of field excitation, ‘and loss of 
synchronism if operated in parallel 
with other generators or system. 

When a large generator and trans- 
former are operated as a unit, they 
are sometimes protected by means of 
a single set of differential relays. 
However, more sensitive protection 
will be afforded the generator if sep- 


arate differential protection is pro- 
vided for each unit. 

When an important or valuable 
generator is operating in parallel with 
another generator, or another source 
of power, reverse current relays should 
be installed. A relay with a time lag 
feature is usually provided in this 
connection to prevent operation of the 
generator breaker in case of momen- 
tary reversais due to synchronizing or 
surges. In such cases more sensitive 
protection against internal troubles 
will be provided for each generator 
if differential relays are installed, but 
in the event that the neutral connection 
of a “Y” connected machine is inac- 
cessible, or a machine is “delta” con- 
nected and it is too expensive to 
change the connections to accom- 
modate the current transformers 
needed for the differential relays, the 
reverse current relays will provide 
reasonable protection. 

Overcurrent relays will afford some 
measure of protection against an in- 
ternal fault in a generator operating in 
parallel with another source of power 
but they cannot be considered a good 
substitute for differential relays. They 
are necessarily not fast in operation 
in order that they will not operate in 
the event of external short circuits on 
the system or momentary overcurrents 


TRANSFORMERS IN PARALLEL 


The electrical characteristics of the transformers shown are such 
that they will not divide the load in proportion to their ratings. 


FEEDER 





Primary Feeder 
Overcurrent 
Device 


Individual primary overcurrent protec- 
tion is nof required if primary feeder 
overcurrent device is rated or set to open 
at a current value not more than 6 times 
the rated current of the transformers 
having not more than 6% impedance 
and not more than 4 times the rated cur- 
rent of the transformers for transformers 
having more than 6% but not more than 
10% impedance. (4512-b) 


OVERCURRENT DEVICE — must be pro- 
vided in each secondary connection and 
rated or set at not more than 250% of 
the rated secondary current of the trans- 
formers and also an automatic circuit 
breaker actuated by a reverse current 
relay set to open the circuit at not more 
than the rated secondary current of the 
transformer must be provided in the sec- 
ondary connection of each transformer. 
(4513-b) 








wy wyw 


TRANSFORMER 














Fig. 18 


and they will not open the field switch 
when the main breaker opens. 

Overcurrent relays are usually con- 
sidered necessary in unattended sta- 
tions to protect a generator against 
external faults or overloading the 
machine. 

Totally enclosed turbo-generators of 
3000 kva. and larger, regardless of 
the voltage classification, should be 
equipped with some means of fire 
protection. A fire in such a machine 
is inaccessible and without some form 
of built-in fire protective equipment 
there is no means of applying extin- 
guishing agents until the end bells are 
removed. This operation may take 
30 minutes or more, if all goes well, 
and by that time extensive damage 
will have been done. The insulation 
of the end turns of the stator windings 
on machines of the size mentioned 
represents a considerable amount of 
combustible material. A fire in this 
material when ignited by an arc from 
an internal fault, is fanned by the 
rotor and burns fiercely. If it is not 
quickly extinguished considerable dam- 
age to laminations, frame, shafting and 
windings will result. In one case, 
about two years ago in Canada, an 
unprotected turbo-generator was so 
severely heated from a fire in the 
windings that the main frame cracked 
and had to be entirely replaced. 

Two methods of protection are com- 
monly used to safeguard such machines 
against extensive fire damage. The 
first and least costly, is the use of 
rings of perforated brass pipe installed 
in the end balls of the machine and 
connected to a reliable clean water 
supply in such a manner that the end 
turns will be completely covered with 
a water spray when the water control 
valves are opened. Two control 
valves, normally closed, are arranged 
in series in a break glass cabinet 
in a convenient location, with a 
normally open bleeder valve in be- 
tween them so that there is no pos- 
sibility of accidental leakage of water 
into the spray pipes in the generator 
or premature operation of the control. 

The second method of extinguish- 
ing fires in generators is by means 
of a carbon dioxide system perma- 
nently piped into the machine. These 
systems may be arranged for manual 
or automatic operation. 

Hydrogen cooled generators are 
usually in the larger sizes, around 
25,000 kva. and do not require such 
fire extinguishing systems as such a 
high concentration of hydrogen is 
maintained within the machine when 
it is operating that the mixture will 
not support combustion and a fire 
would normally be impossible. 
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BullDog Plug-In BUStribution DUCT meets the 
challenge of change. 


Machines can be moved and be back in pro- 
duction with minimum losses in time and in 
effort, thanks to the high flexibility of this mod- 
ern branch circuit system. 


Every ten-foot section of Plug-In BUStribu- 
tion DUCT has ten convenient outlets. That 
means no re-wiring, no addition of fixed outlets. 
Electricians need only raise the plug to the near- 
est opening, snap its contact fingers over the bus 
bars and bolt the plug to the casing. The job can 


Electrical Contracting, January 1947 





Meet today’s needs—and match 
tomorrow’s—with BullDog BUS- 
tribution Systems... BUStribution 
DUCT for plug-in power and Ven- 
tilated Lo-X Duct for feeder lines. 





BullDog Lo-X Feeder Duct blocks two 
blows at plant efficiency—voltage 
drop and temperature rise. 


When voltage drop pinches your 
power supply, output of motors and 
lights must suffer. And dangerous 
temperature rise takes its toll on the 
life of your distribution system. 


But BullDog Lo-X licks both of 
these problems. Unique design and 
arrangement of the bus bars, plus 
adequate ventilation, insures maxi- 
mum conductivity and rapid dissipa- 
tion of heat. 


Economy doesn’t stop there, either. 
Rugged construction cuts maintenance 
costs, and when major production 
changes require alterations of your 
feeder lines, BullDog Lo-X can be 
dismantled, moved and reinstalled 
with complete re-use of all materials. 


be done in a matter of minutes with no interrup- 
tions for the rest of the line. 


Like all BullDog Bus Duct systems, BUStribu- 
tion DUCT is made in prefabricated, standard- 
ized sections for easy installation and for dis- 
mantling and reinstallation without scrapping 
any parts. 


You can see the advantages of BullDog Lo-X 
Feeder Duct and Plug-In BUStribution DUCT 
firsthand by calling a BullDog Field Engineer. 
Or, just write BullDog direct for detailed folders. 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every ques- 


tion and every answer published, we pay $5.00. 


Reader's Quiz 





UESTION 234—What would 
be the effect on a wound rotor 
induction motor if one of the 
secondary circuit conductors 
were opened? (This would also 
be caused by an open circuit in 
the secondary controller.) I con- 
tend that the motor would oper- 
ate somewhat as a squirrel cage 
motor with one phase open, i.e., 
at reduced speed and torque. Am 
I correct in assuming this?— 
W.R.S. 


A TO QUESTION 234—The 
@ effect of opening one circuit 
of the secondary of a wound rotor in- 
duction motor would result in opera- 
tion similar to a squirrel cage motor. 
However, such operation would not 
be desirable except when the motor is 
operating with a large amount of sec- 
ondary resistance in the circuit be- 
cause of the stresses caused by the 
current unbalance. This so-called sin- 
gle phasing is a feature of many hoist 
controllers and two-motor industrial 
drive controllers. The secondary cir- 
cuit is single phased with all the ro- 
tor resistance cut in to give a start- 
ing torque as low as 15 percent of 
the full load torque, which results in 
extremely smooth control. 

Sometimes when accelerating vari- 
able loads with wound rotor motors 
and it is necessary to control accelera- 
tion time, a contactor is provided to 
single phase the rotor circuit at any 
point of the controller. This contac- 
tor is operated by the speed take off 
device which causes single phase op- 
eration with a consequent reduction of 
torque and conversely a drop in 
speed in the event that the motor ac- 
celerates its load too rapidly —A.L.P. 


A TO QUESTION 234—If one 
e@ of the three secondary phase- 
winding circuits of a wound-rotor 
three-phase induction motor is open- 
circuited, the motor will start from 
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standstill provided the starting torque 
required does not exceed two-thirds 
of the torque that would be obtained 
with the same amount of resistance 
in each leg and all three legs energized. 
Due to the setting up of a single-phase 
condition in the rotor circuit whereby 
the instantaneous polarities in one of 
the phase-windings are reversed caus- 
ing a number of poles twice that in 
the stator, the rotor will operate at 
half full load speed over a limited 
range of load variation. 

The pull-out torque at half full 
load speed will depend on the rotor 
circuit resistance and a number of 
other factors. If the external load is 
below a certain value determined by 
the constants of the motor, the rotor 
will continue to accelerate to full 
speed. At full load speed, the pull-out 
torque will be higher than at half 
speed but will always be less than the 
maximum obtained with the three 
phase-windings in the circuit. If the 
external torque required exceeds this 
value, the motor will pull out and stall 
without dropping back to half speed. 
The motor may be returned to half 
speed operation only after opening the 
stator circuit and restarting from any 
point below half speed or from stand- 
still with the load reduced to within 
the permissible limit. 

Due to greatly reduced ventilation 
which varies as the square of the 
speed, the maximum permissible op- 
erating temperature is reached at a 
considerably lower loading. The over- 
all heating of the motor is also some- 
what aggravated due to the single- 
phase secondary current component 
but does not constitute a major factor. 

In a case where a 50 hp., two-pole, 
wound-rotor three-phase induction mo- 
tor had to be placed in service before 
the automatic magnetic controller ar- 
rived from the factory, two single-pole 
knife switches, each connected across 
adjacent slip-rings, were used for 
starting. The procedure consisted of 
energizing the stator, then closing one 
of the switches to accelerate the rotor 
to about half speed, followed by clos- 
ing the second switch to bring it up 
to. full speed. 


Interconnecting the three slip-rings 
and attempting to start a wound-rotor 
induction motor as a squirrel cage 
motor will show that the rotor locks 
at certain points. The number of these 
locking or dead points is equal to the 
number of phases multiplied by the 
number of poles. A two-pole, three- 
phase motor would have six locking 
points 60 degrees apart. Revolving 
the rotor by hand or other mechanical 
means to a position about 30 degrees 
away from a locking position and then 
closing the stator switch, usually forces 
the rotor past the locking points and 
brings it up to full speed.—R.G.C. 


A TO QUESTION 234—If one 
@ of the secondary conductors 
of a phase wound rotor induction mo- 
tor is opened then the motor (on 
starting) will pull in at about 50 per . 
cent of its nameplate rpm. and will 
continue to operate at this halved 
rate. The primary current will be 
unbalanced, and the pull out torque 
of the motor will be reduced. If the 
motor happens to be fully loaded, it 
might fail to start. A trouble of this 
kind has the effect of doubling the 
number of poles which gives it its out- 
standing symptom of operating at one 
half speed. 

In a squirrel cage induction motor, 
if one phase is opened, the motor will 
not start (even though there is no 
load) and if a phase is opened up 
while it is operating under load, it 
will continue to operate single phased 
and it would not be long before the 
winding would start to overheat and 
burn up if not stopped.—E.J.K. 


A TO QUESTION 234—A 
@ wound rotor motor can be 
likened to three single phase trans- 
formers connected star on delta but the 
opening of a secondary or rotor wind- 
ing has the opposite effect. 

With a transformer bank connected 
star, if one transformer is disabled, 
the whole bank is practically disabled 
while when connected delta and one 
transformer is disabled, the open delta 
remains and 66.6 per cent of the bank’s 
former capacity can be delivered. 
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ESSEX MOTOR 
LEAD WIRE 


ee dhere Is No Bette, Made! 
ESSEX makes the ki 


shop wants and n 


— with tough, high quality insulation — 
form 


In wire maki / 
ghest Service and long- 
life quality. Insist on ESSEX — THE 
LEAD WIRE for motor repair shops, 

Shipment can be made from warehouse 

or factory stocks — immediately, 
Send for Complete List and Prices 
/ 
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If one phase of a delta connected 
| boy | A | Uu | eh | : rotor is open, no torque can be de- 
veloped since there is no closed circuit 


in the rotor winding. 
Since most all wound rotor motors 


are connected star, if one phase of the 
al n eC rotor winding is open, a closed circuit 
remains and torque will be developed 


but reduced. Speed will also be re- 
duced if the original load is still ap- 


JOHNSON plied. 


However, one phase of the rotor 







4 R O N Z FE winding being out would increase the 

resistance of the rotor winding since 

: bE L i CT R i C one path for returning current is de- 
i, stroyed. This would have the effect of 
aia & increasing the torque of the remain- 
4 MOTOR ing winding the same as when re- 


sistance is inserted in the rotor of a 
perfect wound rotor motor creating 
greater slip, hence lower speed. 


B 
@ 
e at r I n be The unbalance torque condition re- 
sults in less total torque and lower 


speed.—B.A.S. 
Here is an excellent opportunity to make a pleasant 
Cx / and profitable connection. Johnson Bronze offers 
ta ogue good, substantial dealers the most complete and 
76 Pages, fully illus- highest quality line of Electric Motor Bearings on A Safet 
_ trated. Write for the market. Stocks are building up and delivery is y 
a copy TODAY. getting better every day. Write today for complete Problem 


details on our franchise. No obligation. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 


JOHNSON 


SLEEVE BEARING 
490 S$. MILL STREET 


UESTION 235 — On a fly- 
O wheel load driven by a 220 volt 
d-c motor, shunting the main 
switch results in burning out of 
110 volt lamps on the under- 
loaded side of the 3 wire Edison 
system. What can be done to 
remind workers that they must 
pull the motor switch before they 
pull the main switch?—H.S. 









A TO QUESTION 235—I be- 
e@ lieve that you have your 
motor hooked up with a hot shunt 
field. Pulling the main switch before 
the motor switch will cause the lights 
to take the field discharge. 

When you open a hot shunt field 
you induce a high voltage; if you 
have no discharge resistance for it to 
expend itself on, in the form of heat, 
then, it will find an out some place 
else and in your case I believe that it 
is the lights. 

If your motor is hooked up hot 


E-M-T CONNECTIONS IN A Fi EW SECONDS! shunt, then I would reconnect it as a 








With B. M. Fittings cold shunt. Put it between the con- 

SWO QUICK SQUREZES cive vou Fince, troller and the motor instead of be- 
Faster Conduit Connections. B-M Fittings DISTRIBUTED BY tween the controller and motor switch. 
lo away with the twisting, turning and ? } 
tightening of nuts and save you valuable ee &. eg ge Ho I wouldn't 7 ee —* 
time and materials. Then too, they are Clifton Cunduit Co., Jersey Cy., N. J. in any way.—W.].F. 
no agg = a much easier to work — fname Co., Sridaepert. C=. ' 
wi in tight places. Start using B-M le Steeicuct Co., Youngstown, Ghio 
Fittings today. Have more satisfied cus- Tensled Motels, Pittsburgh, Pena. 
tomers—more profits from each job! ee ee Pa. A TO QUESTION 235 — A 
(All B-M —— carry the Underwriters mapened On aaa e. 3. @® sign over or near the main 

eal of Approval) switch reading “STOP MOTOR 














FIRST” could be used. An interlock 
to prevent opening the main switch 
before the motor switch is opened 
could be provided or a rod could be 
placed so that it would be in front of 





st +e) 


(3) BRIEGEL METHOD TOOL CO. « Galva, Il 


gai’ 








92 Electrical Contracting, January 1947 











tor 
he 
ce 
le- 


J- 
It 


f 


— & YS ae 


HI-LAG FERRULE 
FUSE CONSTRUCTION 


Our ferrule type 
fuse has a heavy brass bar, which locks 
into open end ferrule, bridging fuse case. This 
bridge locks link to prevent twisting and cap 
tightens on new center contact. No sagging 
washers or twisted links to cause overheating. 
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Double Fibre Bridge Assembly 
Increases Strength 10 Times 


WARE HI-LAG Fuses have the strongest, most rigid knife blade 
assembly ever designed in fuses. The two heavy fibre bridges are 
supported by sturdy brass brackets which add greatly to the 
strength of the assembly. These bridge supporting brackets are 
attached to the copper knife blades and contact the entire end of 
links so that current flows through the brackets as well as the 
blades over a large area. Another reason for WARE HI-LAG 
Fuse’s cool operation. 

Perfect alignment is always maintained in this knife blade assem- 
bly with links centered in casing. The links are quickly and easily 
replaced or removed by loosening the nuts and slipping in or out. 

Start using WARE HI-LAG Fuses today! Make them Standard 
Equipment for greatest economy and satisfaction. Investigate now! 





Write for Brochure giving details of all the COOL FACTS, sizes and prices 


APPROVED BY UNDERWRITERS’ LABORATORIES 


WV /ANR: E, Bithews 4450 W.LAKE 5T.-- CHICAGO 24 ILL. 
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the main switch when the motor 


switch is closed. 
(5 1 A p D hs FE A F 7 N G © By providing a discharge resistance 
across the main switch when it is 
opened, it would be possible to provide 


With a parallel path for the current de- 
livered by the motor and so the lamps 


= am: T ie i C 0 0 | L c F S | would be protected.—J.E.W. 
= a 


A TO QUESTION 235—If a 
e signal is all that is desired to 
remind the operator to pull the motor 
switch before he pulls the main switch, 
it would be a simple matter to install 
a socket with a 110 volt red lamp bulb 
near the main switch, one wire from 
which to be connected to the center 
line of the Edison System, at the main 
switch and the other wire from the 
socket to be connected to either ter- 
minal on the motor side of the motor 
switch. The light is on only when the 
motor is connected. ‘ 

If the motor starter is the Magnetic 
Type wires could be run’ from the 
holding circuit of motor starter to a 
momentary contact push button placed 






OPTO-MATIC OILERS 


@ Maintain an accurate level of oil in ring and 
ball bearings, gear and pump housings, 


etc. 

@ Eliminate bearing failures and guesswork of 
trust-to-luck hand oiling. 

@ Improve appearance and efficiency of any 
machine. 





As oil is consumed, the OPTO- 
MATIC feeds new oil instantly 
and positively. No guesswork— 
no hazards. Oil supply is always 
visible. 


















Write for Catalog on 
Constant Level, Gravity, 
Wick, Thermal, and Bottle 
Oilers. There's a style for 


lhe — every application. Gen) 
Custom-built — powder-packed — = 

gpl gc ~ ed ae 

Write for Bulletin No. 1 —— 


TRICO FUSE MFG. CO. Milwaukee, Wis. J y 
a 
Starting res. § ’ 


Ng Wain switch 
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Discharge 
resistance... 





at the main switch so the motor could 
be disconnected from that point. 
Evidently this motor is not pro- 
vided with a discharge resistance 
across the shunt field. Since it is 
high induction voltage that burns the 
lights out when the motor is being 
disconnected, if a discharge resistance 
is installed, the motor switch could 
be pulled any time regardless of the 
position of the main switch.—B.A.S. 


TO QUESTION 235—It is 

e far more preferable to make 
bo the circuit controls independent of the 
be A human element than to depend upon 


ializes, too! 
specia / 7 workers remembering in which se- 


Many a traveler's life would be in danger bes : 

were it not for the tried-and-proven knowl- oF quence switches as Spann. 

| edge of an Indian guide. Specialization, oo In the following diagram, a con- 

| surely. ... It is the experience of many man- g tactor of the proper horsepower rat- 

© ufacturers that they can entrust their carbon 
brush problems to the 27-year background 

of the Superior research and sales staffs. 


SUPERIOR CARBON PRODUCTS, Inc. 
9113 George Ave. Cleveland 5, O. 


SUPERIOR exusnes 
Sack 19/9 


BRUSHES 
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On countless difficult 
jobs Fairbanks-Morse Motors 
have proved their outstanding 
qualities. However exacting the 
requirements, however heavy 
the service, users find that 
these motors have the efficiency 
and the stamina that mean eco- 
nomical, uninterrupted power. 


You, too, can invest in Fair- 
banks-Morse Motors with con- 
fidence. Fairbanks, Morse & Co., 
Chicago 5, Illinois. 








A name worth remembering 
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Diesel Locomotives + Diesel Engines 
Scales * Motors * Pumps ° Generators 
Magnetos * Stokers ¢ Railroad Motor 
Cars and Standpipes « Farm Equipment 
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Fusible 
QuelArc Plugs 


TAKE THREE 60 AMPERE, 250 VOLT 
CARTRIDGE FUSES AND FUSETRONS 


a protection is de- 
sired for individual units of port- 
ableequipment, use these fusible 
type QuelArc plugs. In case of 
overload the unit at fault is iso- 
lated without shutting down 
other tools or equipment. Plugs 
are 3-wire 4-pole, grounded 
through shell and extra pole. 
The cast aluminum alloy hous- 
ing and handle is separable for 
replacing fuses and has a cast 
brass clamping nut for easy 


access. 


Consult your Pyle Catalog 
for complete listings of plug 


and receptacle equipment. 


1897 @ Fiftieth Anniversary © 1947 


THE PYLE-NATIONAL COMPANY 


1346 N. Kostner Avenue, Chicago 51, Illinois 


ing is cut in ahead of the motor switch 
and is interlocked with the main 
switch so that the motor is discon- 
nected from the line as soon as the 
main switch is opened, thus isolating 
the lighting from the main energy 
source and from the energy stored up 
by the motor because of its flywheel 
inertia. The contactor coil will be 
energized only when both the main 
switch and the motor switch are 
closed.—A.F.D. 








Can you ANSWER 
these QUESTIONS 


QUESTION T10—I have a home made 
phase meter or phase relationship 
meter. If the leads are connected to 
the same phase every time the right 
hand light will glow and when the 
switch is closed this light will go out 


Common line 





l 
pe os rad 





Vv 








440K 220%. 110K 0k 220% 


and the other lamp will light accord- 
ing to the directions, but it fails to 
work properly. Can you tell me what 
is wrong with it? Above is a diagram 
of the gadget—C.M. 


QUESTION U10—Is it possible to convert 
a 70 kw., 2300 volt, 3 phase squirrel 
cage motor into a generator, and use 
for a booster on a 2300 volt line which 
is engergized?—W. H. L. 


QUESTION V10 — What is the best 
method of obtaining about 5 kw. of 50 
cycle, 120 volt power? A 60 cycle 
source is available to supply the fre- 
quency changing equipment. If possible 
the 50 cycle should be as close in fre- 
quency regulation as the 60 cycle power 
source.—C. P. S. 


QUESTION W10—We have received at 
our plant many 440 volt a-c contactors 
and a few 110-volt a-c contactors 
from surplus. As our main using volt- 
age is 230 volt three phase we cannot 
use these contactors without rewinding 
the holding coils. Can anyone give 
us a simple formula, as to changing 
size of wire and number of turns, 
for rewinding coils for 230 volt a-c 
accurately? We do not want to use 
transformers to operate these coils.— 
L. BR. D. 


PLEASE SEND IN 
YOUR ANSWERS BY FEBRUARY 15 














AINE 


roducts 


DRILL BITS 


Holes in masonry and con- 
crete come easily with Paine 
Drill Bits. They cut 50 to 
75% faster, assure clean, 
round holes for anchors, con- 
duit or cable, are quiet in 
operation and hold their edge 
longer. Available in sizes 
3/16” through 144” diams 
(graduated in 1/16” sizes). 


PAINE 
WOODSCREW 
ANCHORS 


Lead and Fiber Types 


Fasten electrical 
equipment and fix- 
tures to tile, marble, 
concrete, slate, wood 
or wood furring with 
Paine Woodscrew An- 
chors. Simply place in 
hole and insert screw. 
No setting tool is 
needed and screw cuts 
its own thread. Avail- 
able in a wide variety of sizes. 


~ \ CONDUIT CLAMP 


Hang rigid or thin wall 

conduit . . . efficiently 

... easily with a Paine 

Conduit Clamp. The 

special offset feature 

445 holds clamp away from 

wall—facilitating installation and main- 

tenance. Stove bolt is already inserted 

in each clamp to speed buying and in- 
stalling. Guaranteed rustproof. 


Do a complete job .. . a correct job 
. . « With these three Paine Products— 
the Drill Bit, the Woodscrew Anchor, 
and the Conduit Clamp. It is the easiest, 
fastest, surest and most economical way. 
Ask your Supplier or Write for Catalog 
THE PAINE CO. 
2961 Carroll Ave. Chicago 12, Ill. 
Offices in Principal Cities 


‘PAINE - 
and HANGING DEVICES 
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Pipe Tail Conserves 
Insulating Varnish 


A good idea on the subject of dip- 
ping comes from the motor shop of the 
New England Machine and Electric 
Company, Pawtucket, R. I., where mo- 
tors.with capacities ranging up to 75 
hp. are frequently rewound. 

The length of the armature shafts 
of these large units usually makes it 
necessary to provide extra-size dip- 
ping tanks so that the armature wind- 
ings can be completely covered by the 
impregnating varnish. T'o cover the 
windings, the armatures must be low- 
ered horizontally into a tank of medium 
depth and a large surface area or into 
a vat of extra depth. Since the re- 
quired volume of the tank is governed 
by the length of the shaft, which re- 
quires no insulating treatment, rather 
than by the size of the armature, a 
large dipping tank demands greater 
quantities of varnish, greater heat to 
maintain the desired temperature and 
higher resultant charges for this step 
in the rewinding routine. 

In the shop of the New England 
Company, the main body of the tank 
has an area 42 by 48 inches and a depth 
of three feet. It is made of medium 
gauge steel with corners reinforced 
by angle irons. In the center of the 
bottom section, an 18-inch length of 
4-inch pipe has been welded and sus- 


Motor Shops 








pended through a hole in the rein- 
forced concrete shop floor. The lower 
extremity of this pipe is accessible 
from the basement and is properly 
capped and fitted with a drain cock. 

The armature shafts are lowered into 
this 4-inch pipe extending below the 
main tank, the armature windings can 
be submerged to the normal bottom of 
the vat and a minimum amount of 
varnish used. 























a_flcor line 















Section of 4-inch pipe is welded in the center of the bottom section of 
dipping tank. Extending through the floor of the motor shop, the end 
of this pipe is properly capped and provided with a drain cock. Arma- 
tures up to 75 hp. in capacity can be dipped in varnish by placing shaft 
of armature in pipe tail and lowering windings to bottom of main tank. 
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Floating Drive 
For Large Lathe 


To machine welded end-bells, stators 
and other components of large electric 
motors, the A. W. White Electric Mo- 
tor.and Machine Company, Oklahoma 
City, uses a 42-in. lathe, an old car 
wheel lathe salvaged for this purpose. 
Motorization’ of the unit was accom- 





FIG. 1—Heavy duty floating drive for 
42-in. lathe. Complete assembiy pivots 
on shaft (arrow) providing belt ten- 
sion between jack shaft and lathe. 


plished by designing a rocker arm 
drive composed of a motor: and_ jack 
shaft. 

An. offset rectangular frame made 
of 3-inch angle iron forms. the base 
for the motor (mounted to a. Rock- 
wood Drive) and the support for the 
jack shaft and step pulleys (Fig. 1). 
The frame pivots about a 2-in. hollow 
shaft, so’ positioned that the weight of 
the motor and base is slightly more 
than that of the jack shaft and pulley. 
This slight off-balance provides the 
necessary belt tension between the jack 
shaft and lathe pulley. Pivot shaft, 
securely positioned by inverted-U col- 
lars (Fig. 1, arrow) welded to a sup- 
porting frame, rests on “take-up” 
blocks, that provide a limited degree 
of vertical adjustment. 














CRESCENT 
ENDURITE 
Type RH _ | 
ni aka TL cinent Coming 
Capacity per Dollar of Gustalled Cost 


AN 
(a) ( CIRCUIT 
250,000 CM 
TYPE R TYPE RH 
Requires 2" Conduit. Maximum 


Requires 2!/." Conduit. Maximum 
permissible operating temperature permissible operating temperature 


60° C. 75° C. 
For 100 ft. run cost for wire and For 100 ft. run cost for wire and 
conduit—aporoximately conduit—approximately 


$159.00 $116.00 


Both figures are based on 330 feet of cable and 100 feet of galvan- 
ized steel conduit at PRESENT LIST PRICES. Saving shown—27%. 

The superior heat resistant characteristics of CRESCENT ENDURITE 
INSULATION with its higher permissible operating temperature 
and therefore greater current carrying capacity, permits the use of 
a smaller size of conductor, and in most cases smaller size of conduit 
ve ras cost than would be required for Type R Wire for the same 
oa 

For light loads requiring small sized conductors, Voltage Drop is the 
determining factor in choice of wire size., Usually in sizes No. 6 
AWG and heavier for power circuits or No. | AWG and heavier for 
lighting circuits, CRESCENT ENDURITE Type RH Wire & Cable 
gives the lowest installed cost-per-ampere of useful circuit capacity. 


CRESCENT 


(ey) WIRE and CABLE 4m 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, NEW JERSEY 




































The 10 hp., 1200 rpm., 220 volt, 
3-phase motor drives the jack shaft at 
approximately 300 rph. Step pulleys 
on the jack shaft and lathe provide 
additional speed reductions. 


Considerable decrease in winding 
time for fractional horsepower motors 
has been effected in the motor service 
shop of A & H Electric Repair, Akron, 
Ohio. Reason: They are using a Mo- 
torcraft adjustable stator holder that 
provides for almost any working -posi- 
tion desired. The unit accommodates 
split-phase, 3-phase, shaded pole, or 
d-c stators from fractional up to 3 hp. 
in size. 

Simple in design and operation, the 
device consists of three major parts: 
An 18 in. cast pedestal for bench 
mounting ; an adjustable cast yoke ; a 
9Y in. (inside diameter) steel ring 
that rotates in the yoke. Figure 1 illus- 
trates the unit in use. The stator is 
securely held in the ring by screw 
clamp (A) and two removable metal 
fingers (E) which are furnished in 
lengths that provide 1 in., 2 in. and 
3% in. spacing for various sized mo- 
tors. The ring itself rides in two fixed 
slots (D) and one (B) equipped with 
a screw clamp. Knob (B) can be tight- 
ened to hold the ring in one position or 
loosened to permit rotation of the ring 
as the mechanic inserts coils in the 
stator slots. Thus, frequent shifting 





on wanementoe 


FIG. 1—Adjustable stator holder per- 
mits rotation of stator while inserting 
coils.. Stator is held in ring by clamps 
“4” and “E”; ring rotates in slots “B” 
and “D”; knob “C” provides vertical 
and angular adjustment of yoke. 
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--- PROVIDES 


LIFETIME 
PROTECTION! 


. FPASY-TO-WORK Spang CW and Spang 

Lapweld ... the finest, full standard weight 
types of pipe made... are used to make Cen- 
tral Rigid Steel Conduit. That’s why it has strong 
walls, full weight and good fatigue resistance. 
These qualities are your assurance that Central 
Rigid Steel Conduit will resist crushing and that 
it will withstand vibration. 


Both the inside and outside of Central Rigid 
Steel Conduit are given a permanent, elastic 
black enameled or hot dipped galvanized 
and lacquered finish. Consequently, you can 
depend upon Central Rigid Steel Conduit to 
resist severe conditions of corrosion. 


But that’s not the whole story. 


Central Rigid Steel Conduit has a carefully prepared, 
smooth inside surface which enables wire to be pulled 
through or withdrawn fast and easy. It has an accurate 
circular cross section which permits cutting of clean, 

true threads assuring quick make-up and tight joints. 
Central Rigid Steel Conduit meets all the National 
Electrical Code specifications for moisture, vapor and 
dust proof requirements in hazardous locations and 
occupancies. And every length is inspected by Under- 
writers’ Laboratories and bears their label of approval. 


At times your jobber may not be able to supply 
you with all of the Central Steel Conduit you want. 
But keep in touch with him. He will make sure you 
get your share of the available supply. 
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Luly WIRE * CORD SETS 


CARTRIDGE and PLUG FUSES « FUSTATS 
TROUBLE LIGHTS * CHRISTMAS LIGHTING SETS 


ROYAL ELECTRIC CO., Inc., PAWTUCKET, R. I. 





WRITE FOR DETAILED CALALOG 











FIG. 2—For making end connections 
on coils, yoke of holder is fixed in 
horizontal position. Ring holding sta- 
tor is free to rotate. 


of the stator—necessary with vise type 
holders—is eliminated. 

Knob (C) permits vertical adjust- 
ment of the yoke for comfortable work- 
ing height; also angular or horizontal 
positioning of the yoke when making 
end connections on coils (Fig. 2). Re- 
gardless of yoke position, the stator 
supporting ring can be either station- 
ary or free to rotate whichever is de- 
sired. 


‘Conduit Yokes Hold 


Armature Shafts 


Storage of armatures for future serv- 
ice or while awaiting repairs, varnish 
impregnation or delivery to customers 
combines compactness, neatness and 
safety in the motor shop of the New 
England Machine and Electric Com- 


| pany, Pawtucket, R. I. 
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At one end of their modern shop, 
in an area adjacent to dipping tanks 
and baking ovens and served by an 
overhead monorail crane, sturdy 4 by 
6 inch timbers have been utilized to 
construct a series of 20-70-90 degree 
triangles, measuring eight feet along 
the inclined front side. Erected with 
varying intervals between them, these 
bolted frames are so spaced that the 
shafts of any sized armature can span 
the distance between them. The occa- 
sional shaft which is found to be 
shorter than this distance is tempo- 
rarily lengthened by the use of auxil; 
iary pipe sections which are slipped 
over the shaft ends. To cradle the 
shafts and thus hold the armatures clear 
oi the floor, split conduit yokes have 
been bolted along the front .timber on 
approximate. one-foot -centers. As pic- 
tured, armatures are staggered when 






















TYPE IND——FOR FACTORIES, LOFTS, 


SPORTS ARENAS, LARGE AREAS 


Heavy duty ventilators for air blast action 
~ « « Rugged construction , . . High effi- 
ciency ratings to operate against static 
pressures. Ball bearing motors and drives. 


‘Satisfactory operation. 

models are ru ed, all- 

fuction ... dynamically balanced 

"eficient. cool-running motors 

nd drives . . . rubber cushioned moving 
arts ... Get the details on the Chelsea 
ine NOW. Chelsea. fans are in great de- 
mand; early orders mean early deliveries! 





TYPE AA-——FOR FOOD FREEZER, 


. MEAT PACKING & STORAGE PLANTS 4 


High air moving capacities . . . Depend- 

able, economical, ball bearing, totally 

enclosed motors .. . Ratings up to 4800 
CFM... . Front and rear guarded. 


TYPE ED——FOR HOMES, SCHOOLS, 


"\, CHURCHES, HOSPITALS, INSTITUTIONS / 


Quiet operation combined with high air 
deliveries . . . Rugged, streamlined con- 
struction . . . Rubber cushioned agains? 


vibration. Low power consumption, Le of 
Cre, re o* 

me "ever Sie we 

Play or s* 


> 


@. CHELSEA PRODUCTS - INC. 


id 
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EASILY 
CARRIED 
AND SET UP 
WHERE YOU 
WANT IT 


GREENLEE HYDRAULIC BENDER 


“Our battery of GREENLEE 
Hydraulic Benders consistently pro- 
vides substantial savings in both time 
and materials on our many thin-wall 
conduit and bus-bar installation jobs,’ 
reports Mr. Joseph A. Pope, Executive 
Vice President of The Beltzhoover 
Electric Company, Cincinnati. 


“‘Maintenance cost is low and the 
GREENLEE is easily carried and set up*’ 
a 


You, too, can realize important sav- 
ings and speed work with a GREENLEE 
Hydraulic Bender “‘right on the job.” 
Takes only one man to operate...in but 
a few minutes makes smooth, accurate 
bends in pipe up to 434”, rigid and 


thin-wall conduit, tubing, bus-bars. 


Now, when jobs are rushing you, 
manpower is short, get the important, 
extra help this timesaving equipment 
provides. ‘ 

Whatever your bending job, there’s 
a GREENLEE to do it. Get complete 
facts now on GREENLEE Hydraulic 
and Hand Benders and other time- 
saving tools for electri- 
cians. Write Greenlee 
Tool Co., Division of 
Greenlee Bros. & Co., 
1741 Columbia Avenue, 
Rockford, Illinois. 


x 
GREENLEE 


FOR THE CRAFTSMAN 


OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders © Joist Borers . © 
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Cable Pullers 


® Radio Chassis Punches ¢ Pipe Pushers 






















Sturdy, bolted timbers, forming trian- 
gular frames, have split conduit yokes 
bolted along the front side on. approx- 
imate foot centers. Storage of arma- 
tures in this manner eliminates 
possibility of damaging equipment, 
improves appearance of the shop, in- 
creases the useful floor area and pro- 
motes safety. 


storing, permitting maximum use of 
available space and minimizing the 
possibility of damage to the armature. 
The shop floor is kept free for actual 
repair work and the general appear- 
ance of the shop is improved. 








ed 


Robert G. Frame (right) discusses rig- 
ging and installation problems with his 
electrical engineer, Crate Thornton. 
During the Pittsburgh utility strike, 
the Frame Electric Company was ac- 
tive in installing emergency generat- 
ing equipment for both industrial and 
commercial users of power. 
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Ouestions on the Code 


Answered by 


F. N. M. SQUIRES 
New. York foo of Fire Underwriters 


Mey. 
New. York, N. 


and GLENN ROWELL 


Electrical Engineer 
Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 








Location of 
Service Switch 


Our Cooperative requires a meter 
© loop installed on a yard pole 
adjacent to a farm residence with a 
disconnect switch located below the 
meter. The question 1s where should 
the service entrance switch be located, 
in the house, that is, in the basement, 
on the first floor or on the second 
floor? We, in the past have always 
considered a second floor installation 
of the service entrance switch to not be 
readily accessible-—E.W. 


A The disconnect switch located 
ebeneath the meter on the yard 
pole is the service switch for the farm. 
This. should be a fused switch so that 
it can serve as the complete service 
equipment. 

Each building then, must be sep- 
arately controlled by an enclosed ex- 
ternally operable switch or by a cir- 
cuit breaker which can be on the pole, 
in the building served, or in another 
building (See Section 2306 of the 
Code). This switch does not have to 
be considered as a service switch so 
does not have to be at any particular 
location if installed in the house. It 
should be in a location readily acces- 
sible to the persons using the instal- 
lation. 

The above switch could be either in 


- the basement, or on the first floor. The 


second floor is no place for such a 
switch nor for a service switch in a 
single family dwelling—F.N.M.S. 


Continuous 
Trough Lighting 


We are installing continuous 
trough lighting and are using 
fixtures designed with a wireway, but 
the local inspector refuses to permit 
use of this wireway unless we replace 
the type T conductors we are now us- 
ing for circuits with type AVA or 
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other similar heat resisting wire. 
How about this, is this a requirement 
of the Code?—J.D.W. 


A It is assumed that you are in- 
e stalling fluorescent fixtures 
having the tube ballasts mounted in 
the space designed for use as a wire- 
way. If this is the case, the inspector 
probably is complying with Section 
3004 in refusing to accept the use of 
type T conductors. This section states 
that insulated conductors shall not: be 
used where the maximum operating 
temperature will exceed that specified 
for the insulation involved. Type T in- 
sulation is rated as a 60 degree ‘centi- 
grade or 140 degree fahrenheit insula- 
tion, and in many types of fixtures the 
maximum operating temperature adja- 
cent to the ballasts exceeds this, mak- 
ing it mandatory to use special heat 
resistant insulated conductors.—G.R. 


Grounding for 
Tourist Cabins 


We are wiring a group of 60 
tourist cabins and the question 


of grounding at each cabin has become 


quite an issue. The master service will 
be located in the office and store build- 
ing and from there we are running 
three wire feeders overhead each way 
to serve 15 cabins. According to our 
interpretation of the Code, the neutral 
must be grounded at the master service 
only and should not be grounded at 
each cabin, but this has been ques- 
tioned by the local inspector. It is ap- 
proximately 360 feet from the master 
switch to the furthest cabin in each 
direction, and each cabin contains two 
circuits, one fused at 20 amperes sup- 
plying a two burner hot plate and one 
appliance outlet and the other five 
light and two convenience outlets. An 
attempt at balance is made by dividing 
the cabins evenly between the un- 
grounded conductors with a 35 ampere 
single pole breaker in each cabin. 
Does the Code require that the neutral 
be grounded at each cabin?—W.F.C. 


The 1940 N.E. Code states that 

e the neutral may be grounded 
under Section 2524, however, the same 
section in the 1947. edition which 
in all probability will become effec- 
tive on the first of the year will require 
the neutral to be grounded. This re- 
vised. section will read as follows: 
“Tf more than one building is served: 


by the same ‘service, the grounded - 


circuit conductor of the wiring sys- 
tem of any. building utilizing one 
branch. circuit supplied frem such 
a service may be .connected to a 
groumgling electrode at such building, 
and in case of any building utilizing 
two or more branch circuits supplied 
from such service, and in case of a 
building housing livestock shall be so 
connected.” 

While the present Code does - not 
require that the neutrals be grounded, 
I believe it advisable to provide these 
grounds as they will afford definite 
protection especially on those cabins 
located quite some. distance from the 
master service.—G.R. 


Plug Caps 


QO The writer has often wondered 
*why manufacturers are not re- 
quired to polarize the ordinary two 
wire pin point plug cap although all 
approved receptacles are polarized and 
portable fixtures or appliances are 
wired in an approved manner until 
they reach the attachment plug.— 
H.J.F. 


The reason that the manufac- 
eturers do not polarize the two 
wire attachment plug cap is that the 
National Electrical Code does not re- 
quire it. 

A general program of polarization 
was started many years ago and cer- 
tain portions of our wiring systems 
and equipment are now required to be 
polarized. For instance, branch light- 
ing circuits and permanently con- 
nected fixtures have to be polarized. 
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CUTTING TIP... 
HARD, STRONG 


KENNAMETAL * 














eCUTS CLEAN! 
¢ DRILLS FAST! 
© CAN’T STALL! 
°STAYS SHARP! 


The Kennadrill fills a long-felt need for a rotary drill 
bit that cuts fast and true, and keeps its edge under the 
heat and abrasion of drilling in non-metallic construc- 
tion materials. This new bit saves time and labor 
drilling holes in all types of masonry—brick, stone, 
sewer pipe, cement, etc. One contractor using Kenna- 
drills reports: ‘Drilled 50 holes, 114" deep, in glazed 
tile before resharpening Kennadrill. Time—40 seconds 
per hole.” 

Kennadrills take hold quickly (no starting punch 
required), do not chip or crack glazed surfaces, and 
drill through in a hurry, because their cutting edge 
is Kennametal—the tool metal that is far harder and 
more durable than hardened steel. 

Kennadrills have Kennametal tips in heat-treated 
steel shanks. They fit any standard rotary electric drill, 
and are designed so that chips are ejected freely and 
smoothly—no binding, stalling, or danger of overload- 
ing drill motor. Available in following cutting diameters 
—Y"" 546", 34", i 56", y"", Kw" and 1" Ask your 
jobber about Kennadrills, or write for. Folder 46-5. 





Distributors Wanted ! 


eTAKES HOLD QUICK! 


The attachment receptacle manufac- 
turers did polarize their receptacles but 
the polarization of portables is a more 
involved problem and has not been 
fully consumated. © 

Ths problem of polarization is tied 
in very directly with grounding, which 
is also involved. However, a special 
committee of the Electrical Committee 
of the NFPA has been appointed to 
study this very subject and will un- 
doubtedly have a report before very 
long which will have an important 
bearing on the whole matter. — 
F.N.M.S. 


e s 

Residential 

2 @ : 
Wiring 

We have been offered the con- 

© tract for the wiring of a group 
of veterans’ houses and will take it if 
we can use black conduit for the serv- 
ice. There apparently is nothing in 
Article 346 that would prohibit its use, 


but we will appreciate your views on 
this—K.N. 


A The Code under Section 3019 
e limits the use of enamel pro- 
tected ferrous conduit and fittings to 
indoors and then only where not sub- 
ject to corrosive influences. A dwell- 
ing occupancy could not be considered 
corrosive, but technically the service 
conduit if outside could not depend 
upon an enamel finish for protection 
from the elements. Under Section 
2331 in the fine print note, you will 
find that the Code Committee recom- 
mends the service should not be run 
within the hollow space of frame build- 
ings. Therefore the enclosure of this 
black enameled service conduit within 
the wall would protect it from the 
weather but it would also be considered 
poor practice from the fire hazard point 
of view by the Code. However, this 
would not be a Code violation —G.R. 


Must the overhead wiring be- 
© tween a dwelling and the 
garage be of the weatherproof type? 


Write for partitulars, tell - 
ing us territory you cover. 


NNAMETAL 


We are unable to find any definite rul- 
ing within the Code for wires between 
buildings as the Code apparently cov- 
ers only festoon lighting and open 
wiring on insulators on the out- 


* Kennadrills have cut- 
ting tips of the “magic 
metal’ of the war—ce- 
mented hard carbides 
known as Kennametal, 
that helped America’s 











metal-cutting industry to side of a building, but the local 

multiply its output at a 1 is insisti h 3 

fractionof previouscosts. SUPERIOR CEMENTED CARBIDES mspector 1s mstsiing that we use 
v8. Oa OF weatherproof for these overhead 








KENNAMETAL Dec., LATROBE, PA, spans.—P.H. 
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‘ Ordinary Fluorescent Fixtures, fitted with conven- 


tional Starter Switches, frequently result in confusing, 
high cost maintenance. When Lamps stop burning, 
it is often very difficult to determine whether the Lamp 
or the Starter needs replacing. 

With GUTH Quick-Liters, there are no Starter Switch- 
es—so there are no questions! When a Lamp goes 
out, it’s a dead Lamp! Result—easier, quicker, more 
certain maintenance. Also, much longer usefulness— 











Guth Quick-Liter * 





since each Lamp supplies illumination to the end of 
its life! 

Check the many additional advantages of GUTH 
Quick-Liters: —light at the flick of a switch—start and 
operate at temperatures as low as 0° F, or on low or 
irregular voltage—mass-produced for lower initial 
cost and more economical installation cost. These ad- 
vantages readily explain why Quick-Liters are the 
final word in Good Fluorescent Illumination. 


WRITE TODAY FOR INTERESTING MATERIAL 
ON THE FEATURES OF GUTH QUICK-LITERS 


MANY ATTRACTIVE, EFFICIENT ‘ 


MAY BE EQUIPPED WITH 


FUTURLITER 


‘LghtINS 


Gut 


THE EDWIW F. 
2615 WASHINGTON AVE. © 
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\ FLUORESCENT LUMINAIRES 
QUICK-LITER BALLASTS 


ARISTOLITE 


LIGHTRONICS 


“COMPANY 
ST. LOUIS 3, MISSOURI 









ere’s why— 


“"MEGGER” Insulation Testers 
are always dependable — 


ca 
Fal 


HAND | GENERATOR 


= Se 
GUARD 





In what we term a cross-coil true ohmmeter, 
two coils are mounted in fixed relation to each 
other on the same pivot-and-jewel moving 
system in the field of a permanent magnet. 
“Current” flows in coil A and “potential” in 
coil B, and they are connected so that their 
respective torques oppose each other. Since 
there are no control springs, the opposing coils 
give a true ratio of E/I, and ohms (or meg- 
ohms) are indicated by a pointer over a scale. 
The readings are independent of the voltage 
of the hand-driven d-c generator, because any 
change in the voltage affects both coils in the 
same proportion. 


The “Megger” instrument is simplicity itself. The circuit diagram shows 
all elements—hand-cranked generator, fixed resistance coils and ohmmeter 
with pointer and scale. Nothing more is needed and nothing could be 
simpler. In making resistance tests, you merely connect leads from the 
instrument to the apparatus or circuit under test, turn the crank for a few 
seconds, and read the insulation resistance directly on the scale. 
Power generation and distribution practice has dictated certain standards 
_ of quality and performance that every piece of electrical equipment is 
expected to meet. “Megger” insulation testing instruments have been and 
will continue to be built in conformity with these high standards. 
For complete descriptions and applications of all types of ““Megger” 


Insulation Testers write for Catalog 1685-EC. 


*Trade Mark U. S. Pat. Off. 


vests C7, BIDDLE Co. 


ELECTRICAL & SCIENTIFIC INSTRUMENTS 
1316 ARCH STREET PHILADELPHIA 7, PENNA. 
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A The 1940 Code does not spe- 
e cifically mention overhead 
runs between buildings. However, 
it was intended that Section 7302, 
which stated that either rubber or 
weatherproof insulated conductors 
might be used, would include such 
overhead wiring. The 1946 edition 
will clarify this requirement by stat- 
ing in Section 7301 that this article 
shall apply to wiring located on pri- 
vate or public premises, attached to the 
outside of or run between buildings 
or structures. Then under Section 7313 
permission is granted to use rubber 
covered, thermoplastic or weather- 
proof conductors for such runs.—G.R. 


Wiring for 
Dry Cleaning Plant 


We plan to wire a dry cleaning 

© plant which will be located in 

a mercantile building now being re- 
modeled. The dry cleaning equipment 
which will be used is of the approved 
type and the owner claims that the 
solvent he will use is also approved. 
We have examined the equipment and 
were surprised to find that the motors 
driving the machine were not of the 
explosion-proof type. Our local rules 
have required special wiring for dry 
cleaning plants, so there is some ques- 
tion as to whether we should use ex- 
plosion-proof, vapor-proof or ordinary 
equipment. Any suggestions you may 
offer concerning the proper method 
of wiring for this cleaning plant will 


be appreciated —K.N. 
A If the dry cleaning equipment, 
e including the dry tumbler or 
box, are approved by the Underwriters’ 
Laboratories, Incorporated as either 
a Class 3 or Class 4 device and the 
cleaning solvent used is of the type 
approved for use in the type of unit 
used, the wiring may be ordinary. If 
the solvent used in a Class 4 unit 
is combustible or if the solvent used 
in a Class 3 unit has a flash point 
below 138.2°F, it is possible that part 
or all of the wiring installation should 
be of the explosion-proof Class 1 
Group D type.—G.R. 


Electrical Equipment 
For Hospitals 


May ordinary electrical equip- 
ment be used in the delivery 
rooms of a maternity hospital when 
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4 REASONS WHY you should 


sell Lighting Maintenance Service 

























1 It’s a big, profitable business! Most industrial and 
commercial users of fluorescent lighting are live prospects 
for Certified Lighting Service. Dirty fixtures, inoperative 
lamps, faulty starters and transformers can cause as much 
as a one-third loss in lighting efficiency, 


2 It’s a “wedge” for future lighting orders! Your 


maintenance. contract keeps you in constant touch with 


Saree aE TNA RAT Aan anc gedenteennnemenlnmenaRAaAnane odie oem vores igoantstvagenannnannsannnarane eathereeronp 


the customer—gives you preferred consideration when a 
new lighting job is planned. 


corcanthoenbaahoatenn 





3 It’s a stable source of income! In good times and 
bad, you can count on lighting maintenance service as a 
steady source of sales. It helps to keep you in the black! 


4 It’s a credit to your company! By adding maintenance 
service, you can make your organization the Lighting Head- 
quarters of your community. It broadens your field of profit 
opportunity... 








HOW GENERAL ELECTRIC CAN HELP YOU 


If you’ve attended G-E’s special Planned Store Lighting meetings, 
you know how completely General Electric is ready to help you get 
started in Lighting Maintenance Service. This help includes tips on 
solicitation, direct mail, contracts, costs, personnel training—and, 
of course, supplying fluorescent lamps with the G-E monogram. 
For full information, call your nearest General Electric Lamp office. 


— Ra . 7” 
os J CERTIFIED LIGHTING SERVICE © 
G-E LAMPS = 














LAMPS 
» LAYOUT INSTALLATION» MAINTENANCE 


Shi ay ONG C/ (etompet pater 


remind customers that your 


fe company offers them com- 
O 1G ‘st Af plete lighting service backed 
¢ 





by the General Electric name 
and facilities. 








Electrical Contracting, January 1947 















{ 


’ 


only nitrous oxide is used as an anes- 
thetic ?—P.E. 


A If only nitrous oxide is used, 
e the answer would be yes, but 
I believe that if you investigate further 
you will find other anesthetics are also 
used on certain occasions. In the 
smaller hospitals ether is commonly 
used for physical reasons on a small 
percentage of the patients. In larger 
hospitals mixtures of ethylene are 
often used for the same reasons. So I 
unless the hospital staff can assure you 






GEDNEY 
FITTINGS 
FIT! 
















* that there is no likelihood of combus- 
Do ad good job tible anesthetics being used, it will t 
be advisable to use only the Class 1 ti 
i Group C type of equipment within t! 
r A STE je these rooms. Electrical eguipment lo- ) 
eee e cated seven feet or more above the e 
floor may be other than explosion-proof 7 
provided an independent ventilating i 
system connected only to those rooms e 


assures 20 air changes per hour while i 
such rooms are in use.—G.R. 


Second Floor 
Service Switch ; 


a 6; It is not clear in our mind as to 

whether or not a service entrance 
switch or disconnect switch may be 
located on the second floor of a single 
family dwelling —E.W. 


of = ed 


A The National Electrical Code 
edoes not prohibit locating serv- 
ice entrance switch on the second 
floor of a single family dwelling pro- 
vided it is readily accessible. How- 
ever, such practice is frowned upon 
as is evidenced by Official Interpreta- 
tion No. 279 issued August 9, 1946, 
as quoted below: 

“Question: Is it the intent of 
Article 230 of the National Electrical 
Code that a bedroom be recognized as 
a readily accessible location for service 
equipment ? 

“Finding: The Interpretation Com- 

mittee does not find that the Electri- 
cal Committee considered the possi- 
bility of locating service entrance 
equipment in a bedroom in a private 
home; therefore, as to intent an af- 
firmative answer cannot be made.” 
You will note that in the above in- 
terpretation they are dealing with a 
bedroom whether on the first or sec- 
ond floor of a dwelling and that they 
did not come out and give a clear cut 
“Yes” or “No” answer. 
This interpretation would give an 
inspector sufficient ground to reject 
the installations of service equipment 
in a bedroom but not sufficient ground 
if -the service equipment was located in 
some other room in an accessible loca- 
tion.—F.N.M.S. 


ASK YOUR WHOLESALER! 


Every electrician and contractor worth 
his salt watches the little things—like 
fittings . . . because they figure BIG on 
wiring jobs done right! That’s the rea- 
son for GEDNEY care in turning out 
fittings that help you come out “on top”. 


% HIGH GRADE MALLEABLE IRON 
% SMOOTH FINISH—INSIDE AND OUT 
te CLEAN ACCURATE THREADING 


% EVERY ITEM CAREFULLY INSPECTED 


Conveniently packaged and clearly la- 
beled for instant selection of the proper 
size and type for your job. UL ap- 
proved. Look for the familiar box with 
the all-over GEDNEY trademark pat- 
tern and sturdy metal edges. 


WRITE FOR COMPLETE GEDNEY 
CATALOG 
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| In the News 





Conference Studies 
Farm Electrification 


The opening gun of a concerted na- 
tional effort to promote full electrifica- 
tion and “industrialization” of the na- 
tion’s farms was fired at the first 
National Farm Electrification Confer- 
ence in Chicago’s Hotel Sherman, Nov. 
7-8. Sponsored by some 13 participat- 
ing organizations interested in farm 
electrification (REA conspicuous by 
its absence), the two-day session drew 
more than 350 representatives of farm 
groups and press; educational institu- 
tions; power suppliers; manufacturers, 
distributors and dealers of electrical 
equipment ; electrical contractors ; trade 
and professional societies. 

Conference chairman George W. 
Kable, editor, Electricity on the Farm, 
keynoted the forum when he -evealed 
that program emphasis would be on 
“the profitable utilization of electricity 
on the farms.” Hi-line extensions to 
farms are being taken care of by pri- 
vate utilities and REA, he added, not- 
ing that the big problem now is to go 
out and show the farmer how best to 
use electricity in the “farm factory” and 
find out just what type of equipment is 
needed. 

The key man to reach out and edu- 
cate the farmer in the use of electrical 
production equipment is the electrical 
specialty dealer, asserted Charles G. 
Pyle, managing director, National 
Electrical Wholesalers Association. He 
urged the electrical industry to assist 
such dealers with sales _ training 
courses, sales manuals, factual data, 
advertising and promotional materials. 
Wholesalers—the direct links to the 
dealers—should set up farm electrifica- 
tion departments with complete lines 
of farm production materials, he de- 
clared. 

Through their numerous contacts, 
utilities can effectively supplement the 
work of existing agencies in promoting 
efficient use of electricity. Utilities 
should have agricultural development 
departments entirely separate from 
commercial departments and devoted 
entirely to agricultural interests, said 
C. H. Leatham, vice-president, Monon- 
gahela Power Co., Fairmont, W. Vir- 
ginia. Such programs would benefit 
both the farmer and power supplier. 

Research in farm electrification—an 
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integral part of agricultural research— 
has been carried on for over twenty 
years at Purdue University, said H. J. 
Reed, Dean of the College of Agricul- 
ture at Purdue. Hundreds of practical 
applications now in use have resulted 
from this program, he added. Such re- 
search—including study of agricul- 
tural production requirements, estab- 
lishment of equipment designs to mech- 
anize specific farm tasks, actual devel- 
opment of needed equipment, and 
utilization studies of the machinery—is 
aimed at reduction of time and labor 
and increased farm production. Re- 
sultant applications are particularly 
important in areas where poultry, 
dairy, beef and pork production are 
principal farm enterprises, he asserted. 
Industry research agencies—particu- 
larly those of an applied nature—have 
an important place in solution of the 
many problems and better and more 
efficient results might be obtained 
through industry cooperation with 
State and Federal agencies. 

Other speakers representing educa- 
tional institutions and the U. S. Depart- 


ment of Agriculture outlined their ac- 
tivities along the lines of farm electrifi- 
cation training of vocational, in service, 
college agricultural and home eco- 
nomics students. Speaking for the 
American farmer, Dr. R. B. Corbett, 
secretary-treasurer, American Farm 
Bureau Federation, Chicago, told the 
conference that the average farmer is 
cognizant of what electricity can do 
to raise his standard of living. The 
present problem is to get new eJectrical 
developments into use on the farm, he 
added. To this end, his organization 
has established, on a national level, an 
over-all committee to work on the 
problem. The Federation is also en- 
couraging formation of State commit- 
tees composed of representatives of 
farmers, power companies, manufac- 
turers and other interested groups to 
work closely with coordinated farm 
agencies in the promotion of complete 
farm electrification, he revealed. 
Surveys indicate that farmers ex- 
pect to invest, in the next five years, 
some $500,000,000 in wiring and $2,- 
500,000,000 in farm electrical equip- 














"Since when does it take three hours to put in a new fuse?” 
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PORTABLE, STANDBY 
OR STATIONARY 


for 
Electronics Uses 





. Electric Plants are completely 
self-contained, dependable power units 
built in a wide range of sizes and stand- 
ard voltages. 

Lightweight, one or two-cylinder, air- 
cooled models offer the maximum in 
portability for many applications. Port- 
able A.C. models—350 to 3,000 watts; 
portable D.C. models—600 to 5,000 watts. 

Although widely used for intermit- 
tent service as standby units, Onan two, 
four, and six-cylinder water-cooled 
plants are built for continuous heavy- 
duty operation ... stationary or mobile. 
A.C. models—3 KW to 35 KW; D. C. 
models—3.5 KW to 10 KW. 


WRITE FOR FOLDER 


& 
ONAN Electric Plants are available in many sizes and 
models, ALTERNATING CURRENT: 350 to 35,000 watts in 
all standard voltages and frequencies. DIRECT CURRENT: 
600 to 10,000 weoflts, 115 and 230 volts. BATTERY 
CHARGERS: 500 to 3,500 watts; 6, 12, 24 and 32 volts. 


D. W. ONAN & SONS INC. 


2124 Royalston Ave. Minneapolis 5, Minn. 
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ment and household appliancés—an en- 
tirely plausible situation when one 
considers the high farm income (28 
billion dollars in 1946) and the fact 
that present “cost of living” rises will 
be slow in reaching the farmer (he 
supplies his own food and living essen- 
tials). 

That the farm wife will be a con- 
siderable factor in the home appliance 
market was indicated by Miss Ger- 
trude Dieken, editor, Farmers Wife 
Section, Farm Journal. The coopera- © 
tive farm wife is worth exactly $69, 
000 to her husband in his business, 
Miss Dieken revealed. The former 
should relieve his wife—through elec- 
trical appliances and aids—of as much 
of her household chores as possible to 
cash in on this valuable “cooperative- 
ness.” Farm equipment manufacturers 
have neglected to sell home appliances 
in terms of the indirect results they 
will have on increasing farm produc- 
tion, Miss Dieken asserted, adding that 
proper use of electricity can revolu- 
tionize living for the entire farm fam- 
ily. 

With a market of the size indicated, 
manufacturers are naturally interested, 
Indications of this interest were pre- 
sented by F. T. Whiting, vice-presi- 
dent, Westinghouse Electric Corp.; 
and C. H. Lang, vice-president, Gen- 
eral Electric Company. Emphasizing 
the cold bare fact that farm use of 
electricity has not increased in the 
same degree as availability of power, 
Mr. Whiting pointed to the vast edu- 
cational job to be done by the electrical 
industry and other agencies concerned 
with improving farming standards. He 
suggested the formation of a perma- 
nent national association whose activi- 
ties would be devoted entirely to this 
subject; whose function would be that 
of a clearing house for the collection 
and dissemination of information de- 
signed to help the farmer utilize electri- 
cal equipment efficiently. 

Manufacturers, like other agencies, 
can accelerate their activities and get 
better results through less duplication 
and more joint effort with programs 
developed through better understanding 
and planning, according to Mr. Lang. 
As an example of what his company is 
doing, Mr. Lang presented the movie 
“More Power to the American Farm- 
er” which outlines a three-prong cam- 
paign based on product, point of pur- 
chase and promotion. 

Regardless of what efficient equip- 
ment the farmer may employ to secure 
complete and profitable electrification, 
its successful operation depends upon 
a good wiring installation, Wm. A. 
Ritt, secretary-manager, North Cen- 
tral Electrical Industries, Minneapolis, 
told the conference. When planning 
farm wiring, the average farm must be 
considered as an industrial plant—a 
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early days 


of TOLEDO LEADERSHIP in pipe tools 


Nearly 600 people trampled to death in eight 
minutes —that was the térrible toll when the 
new Iroquois Theatre burned in Chicago, 
December 30, 1903. 
Cause of the fire was an electric arc light 
backstage, located too near 
the scenery. Failure of the 
asbestos stage curtain 





"TORE DGS’ 


o8 mar orree 


3-WAY THREADER—light- 
est, smallest and easiest to 


operate of all 3,way tools! 

0. 30 threads %” to 4” pipe, 
weighs 4% Ib. No. 31 threads 
¥" to 1” pipe, wt. 7 Ib. 
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to come down more than part way caused 
billowing smoke to surge over the audience 
and create panic. Most of the dead had been 
trampled in the mad rush to exits. 

All this was nearly half-a-century ago—at 
the time when TOLEDO Pipe Tools were first 
being produced. News about these tools didn’t 
make front-page headlines — but in the trade, 
it didn’t take long for the word to get around 
that Toledo Threaders did the job befter, 
faster and easier. The Toledo Pipe Threadin 
Machine Company, Toledo, Ohio. New Yor 
Office, No. 2 Rector Street Building. 


Yr 


/ 


SS 





117 














a caaethaniicninaneninamensmeamaaiy 












THE LEAD 
SHORTAGE 


ANHYDREX 


CABLES.... 








All available indications point to the fact 
that lead for cable coverings will be short for 
the next year at least. But this lead shortage 
shouldn’t unduly upset you for ANHYDREX 
Cables with a hard service rubber jacket will 
give you the dependable service you want 
. without many of the difficulties that are in- 
herent in the use of a lead sheath. 


Simplex-ANHYDREX Underground Ca- 
bles can be installed directly in the ground 
or they can be used in ducts. They are not 
subject to electrolysis or corrosion. Acid or 
alkaline soils have no effect on them. Sheath 
currents resulting in galvanic action cannot 
oecur with a rubber jacket. 


Simplex-ANHYDREX Underground Ca- 
bles were the first to be offered with a low 
water absorption insulation and a hard ser- 
vice rubber jacket for use underground, with- 
out ducts. 


Beat the lead shortage by buying and 
installing Simplex-ANHYDREX. Underground 
Cables. A new ANHYDREX Underground 
Cable book is ready. We'll gladly send you a 
copy on request. 


inpler-wires rey: 18 35 





SIMPLEX WIRE & CABLE CO. 79 SIDNEY ST. CAMBRIDGE 39, MASS. 








production and processing plant for 
food, feed, seed, textile materials and 
products, he added, pointing out that 
the greater the degree of processing 
performed on the farm, the greater the 
return in farm income. With the in- 
creased use of electrical equipment of 
higher current capacity, farm wiring 
standards established as recently as 
10 years ago have already become in- 
adequate for some farms, he cautioned, 

The crying. need for farm wiring 
systems today is electrical adequacy 
including larger service entrances, 
heavier feeders to farmstead buildings 
and “production” motors, more cir- 
cuits and more attention to balancing 
the electrical load, Mr. Ritt revealed. 
Best assurance of efficient operation 
of farm electrical systems lies in con- 
sulting an electrical contractor. “There 
is no substitute for experience backed 
by real knowledge in the hands of a 
reputable electrical contractor,’ Mr. 
Ritt asserted noting that aggressive 
and constructive steps have been taken 
in many areas ¢o encourage competent 
contractors to become farm wiring 
specialists. Complete cooperation and 
coordination among all those concerned 
is necessary to secure improved farm 
wiring standards, he concluded. 

After securing an over-all picture of 
farm electrification activities now in 
force, and the tremendous job that lies 
ahead, the delegates voted unanimously 
to make the National Farm Electrifica- 
tion Conference a permanent annual 
event. The next conference will include 
an exhibit of equipment and educa- 
tional literature, 

Officers elected to plan and supervise 
the next conference are: Chairman— 
Hansel Schenck, Indiana Farm Bu- 
reau, Indianapolis; vice-chairman— 
George W. Kable, editor, Electricity 
on the Farm, New York City; 
secretary-treasurer—Russell Gingles, 
NEMA. 








Father and son combination at Wayne 

Electric Company, Fort Wayne, Ind., 

motor repair shop. Walter Kayser 

(left) is shop foreman while his dad 

John Kayser (right) is a partner in 
the firm. 
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To Industrial Control Division, Arrow-Hart & 
Hegeman Electric Company, Hartford 6, Conn. 
Send your new 124-page MOTOR CONTROLS Catalog 
No. 10 to 


Send this Coupon 


for your up-to-date listings of Motor 


] 

| 

I 

| 

| (Name). 
Controls, — Manual and Magnetic ( Comipuniiy 

| 

l 

| 


Starters, Push Button Stations and En- (Address) 


(City & State) easii ; chai asain bacgghtatnedstelisnsc shoei 


closed Switches, — including basic new 


principle Magnetic Controls, just out! INDUSTRIAL CONTROL DIVISION 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN..U. S.A. § 
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FULLMAN ial hp La State License Law 
Ca In an effort to relieve the acute short- 


age of licensed journeymen electricians 
Pp R which undoubtedly will exist for the 
next two years, the Legislative Com- 
mittee of the Minnesota Electrical 
Council, Inc., recently met to study 
recommendations for amending the ex- 
isting State License Law. The com- 
vA mittee is working at top speed to have 
ROB} their amendments in readiness for the 
next session of the State Legislature 
CHECK STOCKS NOW scheduled for March, 1947. 
Among the recommendations now up 
Orders are being filled as quickly as possible but for consideration of members and other 
materials are still soarce. We suggest that you antici- interested groups are: 
pate your —oa a little farther ahead than 1. Provision to give an applicant for 
you normally would. a journeymans license, who has com- 


pleted the full course of an accredited 





trade school, full credit for the calen- 
dar school years to apply against the 
four-year experience requirement for a 
journeyman’s examination; other ap- 
plicants to be given full credit in terms 
of months for shorter periods (of three 
months or more) in accredited trade 
schools. 

2. Permission for. an applicant with 





No. 284 Nozzle with No. 252-R Floor Box at least two years of experience in one 

P No. 200 Cover Plate This Two-Gang Box has’ 208 Re- + or more special classes of electrical 
: ° : ceptacle in one section. . One iri iri 

You'll like this. Du Re- oes nent ‘hee Ser tas ition work (farm wiring, house wiring, etc.) 

cle Nozzie which’: covers 2” plush brass plugs. to apply for a Limited Journeymans 


with 1” or 7,” Brass Pipe Ex- 


boicin Bid License—the examination and license 


fee to be the same as that for journey- 
man license. Upon successful comple- 
tion of the exam, the applicant is 
granted the limited license for one year 
with renewal privelege extended for a 
second year. This is an emergency 
measure which would expire at the end 
of two years. At that time the holder 
of the limited license would have to 
pass the regular journeymans examina- . 
tion or revert to his former appren- 
tice status to finish his training in other 
types of work. 

3. Provision for applicants for reg- 
ular journeymans license, who have 





« 


a <auy ; < : } 


8 


oS No. 110 “Latrobe” 
No. 470 “Latrobe ee Watertight Box 
. Pipe or Conduit Hanger 





The iron body has 342” round 
No. 208 


Convenient and dependable—for Brass Cover plate. i ‘ 

banging pipe or conduit %2", — and No. 207 Bell proved four-year experience but fail to 
” ” oO . . 
ON yi rie masta pass the exam on first try, to be issued 


¥” thick, 


Bull Dog Insulator 
Support 


a permit to work as a journeyman un- 
til they retake the exam (waiting 
period now six months). Opinion on 
this question is that majority of 
journeymen applicants failing to pass 
exam on first try are turning out work 
satisfactory to employer who, after all, 
can be held responsible for their per- 
formance. 

4. Elimination of the Notary’s ac- 
knowledgment on the affidavit form 
and substitution of a perjury-penalty 
statement; change in certain wording 


FULLMAN MANUFACTURING CO. SiRiisiiiesisaseimmemneaes 


° 
5. Increase in master electricians 


LATROBE eo PENNSYLVANIA (to $15) and other license fees (in- 


crease of 50 cents) to permit expansion 











Keystone Fish Wire 


lity you will find fault with 
Ever ready and dependable for Qus thee 
fastening porcelain or glass In- Tempered right—Ten sizes. 
sulators to exposed framework. 


mm ree ert eet ee eo 
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x - YOU HELP ALL 


@ Participants in the Payroll Savings Plan benefit directly in terms of cash— 
because U. S. Savings Bonds at maturity pay $4 for every $3 invested. 

Your company, your community, and your country benefit indirectly in terms 
of security—because: (1) Employees with a solid stake in the future are likely to 
be stable, productive workers. (2) The Bond-buying habit of local citizen-em- 
ployees means a reserve of future purchasing power—a safeguard for the stability 
of your community. (3) Every Bond bought temporarily absorbs surplus funds 
and helps check inflationary tendencies. 

You’re doing everybody a favor—including yourself—by cubpeuiiia the 
Payroll Savings Plan. 


ARE YOU USING THESE BOOKLETS? 


If not, or if you wish additional copies, just ask your Siate 
Director of the Treasury Department Savings Bonds Division 
The Peacetime Payroll Savings Plan—A booklet, 
published for key executives by the Treasury Department, 
containing helpful suggestions on the conduct of your pay- 
roll savings plan for U. S. Savings Bonds. 


This’ Time It’s For You—A booklet for employees ...ex- 
plaining graphically how the payroll savings plan works... 
goals to save for, and how to reach them with Savings Bonds. 











The Treasury Department acknowledges with:appreciation the publication of this message by 


Electrical Contracting 





This is an official U.S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council. 
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A OER ERNE oR INAS 


oe Scream 


of one field representative and ade-- 
quate compensation for the State 
Board of Electricity. 

These submitted recommendations 
are to be studied with those of other 
groups in an effort to arrive at suit- 
able amendments of the present law. 








ELECTRO-STATIC GROUNDING INTERCOUPLER 
... eliminates the danger of electro-static San Diego Electrical 


: 5 pr of Asante “ot gases in — 
ital operating rooms. The box is install 

c the floor under the operating table, Code Amended 

with provisions for grounding to a live 


water pipe. Chains have plug ends which San Diego’s city council has amended 
connect to the box insert having its electrical and plumbing code to per- 
Megohm resistors. The other ends of mit home owners to do their own elec- 


chains may be attached by various means 


to doctor, patient, attendant, equipment. trical and plumbing installations. The 


change was brought about in an effort 
to hasten the home building program 
after prospective home owners pro- 
tested that construction on new homes 
was being held up because only mas- 
ter plumbers were allowed to install 
plumbing in buildings. 

Under the amendment, persons want- 
ing to do their own plumbing and elec- 
trical installations may do so provided 
letalation of the Grounding lnteecenpler in : they pass an examination, agree to do 

b cover plate open their own work, pay extra fees for 


one of the operating rooms of the Monte Sano Type “HG” wit ¢ , 
Hospital in Los Angeles. showing two bead chain assemblies. any extra inspections necessary and 


apply for a permit not more often than 
VISUAL ANNUNCIATORS cane ts See ae 


Encased in an enameled steel cabinet, Visual Annunciators 
are furnished in standard sizes having from 4 to 100 lamps. 
Originally designed for hospitals, this equipment has 
been adapted to fac- 
tories and plants. 












John W. Overton, Electric Motor & 
Repair Company, Richmond, Va., was 
elected president of the Southeastern 
Chapter, NISA at a recent meeting of. 
that group. Assisting him in official 
FS-3 FIXTURE STUD : yey capacities are: vice-president—J. E. 

HF Jenkins, Armature Winding Co., Char- 

4 lotte, N. C.; and secretary-treasurer— 
Ny Howard A. Lilly, Tampa Armature 
: Works, Inc., Tampa, Florida. 


{Left} Three annunciators in 

a cigar factory to indicate op- 

erators’ requirements for bind- 
ers, fillers and wrappers. 


(Right} Standard Visual An- 
nunciator. 
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m | | No License Fees For 


The FS-3 “No Bolt” Fixture | Sm 

















e z rey is made of ane al- di ti kla oma ; 
2 a7? ose h - verti- 

€annon Signal Syst oy for %" pipe thread; ve: The C-46-A Condensed 0 h Ci 

Couto covers the signal cal ‘Te ote py pee = Cacsiog aioe the y 

dine of equipment an s. Tested to 27° angle wi jori ; ‘ . 

a Pa mane eg 20” pipe. Torque hae. 300 to + camyfle: Sean The city of Oklahoma City, Okla- 

com arative caulen 447 inch pounds. Locknuts manufactured by Can- homa has been permanently enjoined 

pays naaee Dept. may be furnished at a later oh wry Pes ie from collecting license fees, or requir- 
: date. Ask for FS-3 Bulletin. st ™ ing bonds or examinations from elec- 








tricians working on local construction. 
The order was issued by District Judge 
Lewis R. Morris, who ruled that under 
state law, electricians must satisfy all 


/o@) CANNON ELECTRIC 


\EtecTe ie / DEVELOPMENT COMPANY three of these requirements and the 


<< city cannot duplicate these acts. How- 
3209 Humboldt Street, Los Angeles 31, California ever, he ruled that the city may still 
require the electricians’ work to be 
inspected and may charge a fee to do 
so. 


Canada & British Empire — Cannon Electric Co., Ltd., Toronto, Ontario ® World Export 
Agents (excepting British Empire) Frazar & Hansen, 301 Clay St., San Francisco 11, Calif. 
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EEI Sponsoring 
Lighting Program 


An industry-wide Planned Lighting 
Program, which will provide electric 
utility companies with the most com- 
prehensive promotional and _ educa- 
tional campaign ever aimed at increas- 
ing the use of better lighting-in the 
five major markets—residential, store, 
school, office and industrial—has been 
authorized by the board of directors 
of the Edison Electric Institute. 

A sales plan book, outlining sug- 
gested procedures, will be prepared for 
each of the five lighting markets men- 
tioned above, and will be backed up by 
a complete line of promotional aids. 


BOOK REVIEWS 
Electric Motor Repair 


Combining both text and over 900 
illustrations, Electric Motor Repair 
covers the step by step procedure for 
actual repair work on all types of com- 
monly used electric motors. It will 
be of interest and value to anyone who 
has problems pertaining to trouble 
diagnosing, troubleshooting and repair 
of electric motors, right down to com- 
pletely detailed data on how to re- 
wind motors. 

The book is divided into two parts. 
The first part covers theory, and is 
held to the bare minimum necessary 
to an understanding of the practical 
side of repair work. The second part 
consists of illustrations and diagrams, 
designed to supplement the text, and 
to outline in clear fashion all steps for 
repair of the various types of motors 
from the big ones used in industry to 
the fractionals in everyday use in 
homes and offices. Both alternating and 
direct-current motors are covered fully, 
as are mechanical and electronic 
motor control systems and synchron- 
ous motors and generators. 

A unique feature of this book is its 
twe-section binding, which allows it 
to lie flat on the bench for quick ref- 
erence. The text is in the right hand 
section, with diagrams in the left. 
Thus, both text and corresponding ex- 
planatory illustration can be seen at 
the same time, making instruction rapid 
and accurate. 

The author of Electric Motor Repair 
is Robert Rosenberg, B. S., instructor 
in armature winding and motor repair 
at Brooklyn High School of Specialty 
Trades, New York City. The book 
contains 570 pages, and is 64 x 9 
inches with two spiral binders (one 
for each section). Price is $5.00. It 
is published by Murray Hill Books, 








Inc., New York City, New York. 
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FOR PROFIT NOW AND 
LASTING GOOD WILL... 


neconuntnd cud wae 





FARADAY 


SWEET-TONED 


H™ is a line of quality chimes you'll 
be proud to recommend and install— 
because they’re styled in eleven beautiful, 
colorful models to harmonize with any 
decorative scheme—and because they’re 
engineered for many years of positive, 
trouble-free action. 


Tubular Faraday chimes have the new, 
exclusive “tone crown” tube hangers (all 
metal—no strings) which assure richer 
tones and a minimum of swinging. And, 
as you know, Faraday chimes are widely 
advertised in the best-read national mag- 
azines, so you'll find ready acceptance 
for them among your customers. Fair 
trade prices, $3.95 up. 


Write today for full information! 





The Savarin The St. George The Sapphire 


FARADAY 


ELECTRIC CORPORATION 
ee - ADRIAN, MICHIGAN 


MAKERS OF FARADAY BROILMASTER, PLUGMASTER & SIGNALS 
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New, descriptive 


Bulletin No. 1246 


Write for it 


Illustrating the latest and 
most complete line of 


=§0RGE[= 


—MS is 


TRANSFORMERS 


A size and type for every purpose 


ANN 








Y, KVA to 1000 KVA. 
All Voltages 


Single phase 
and poly-phase 





15 KVA. 3-phase. 
Wall mounting type. 
Showing connection 

compartment with 
solderless terminals 





50 KVA. Single phase. 

Floor Mounting Type. 

With cover of connection compartment 
removed, showing solderless terminals. 





SORGEL ELECTRIC CO., 836 W. National Ave., Milwaukee 4, Wisconsin 


Pioneers in the development and manufacturing of Air-Cooled Transformers 





Now Ready 
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DATES AHEAD 


American Institute of Electrical Engineers 
—Winter Convention, New York, N. Y., 
January 27-31, 1947. 

National ‘Electric ‘Bien Association—Con- 
vention and-equipment exhibit, Congress 
Hotel, Chicago, II1., February 3-5. 

Indiana’ Chapter, L.A.E.1.— Indianapolis, 
Indiana, Feb. 6-7. 

National Association of Home Builders— 
Convention and exhibit, Stevens Hotel, 
Chicago, Ill., February 33-27. 

National Electrical Manufacturers Asso- 
ciation—Edgewater Beach Hotel, Chi- 
cago, Ill., Week of March 2. 

North Central Electrical Industries—aAll- 
Industry Convention, Hotel Duluth, Du- 
luth, Minn., March 17-19. 

National Industrial Service Association— 
Annual Convention, Hotel Statler, De- 
troit, Mich., March 31, April 1-2 

Midwest Power Conference — Palmer 
House, Chicago, Ill., March 31, April 1-2, 

National Association of Corrosion Engi- 
neers — Annual convention, Palmer 

. House, Chicago, Ill, April 7-10. 

National Electrical Wholesalers Associa- 
tion—Annual Meeting. Hotel eae teams. 
Atlantic City, N. J.; May 4-9. 

National Plastics Siceenithon—Btaveths Ho- 
tel, Chicago, Ill, May 5-11 

National Electrical Manufacturers Asso- 
ciation—Special section meetings, The 
someetene, Hot Springs, Va., June 

National Electrical Contractors Associa- 
tion—Annual meeting, San Francisco, 
Calif., September 8-10. 

2nd International Lighting Exposition— 
a Stevens, Chicago, Ill., November 


Manufacturers 
News 





HERBERT METZ APPOINTED 
GRAYBAR DISTRICT MANAGER 


Herbert Metz has been appointed 
eastern district manager for the Gray- 
bar Electric Company. Mr. Metz will 
make his office in the Graybar-Varick 
suilding at 180 Varick Street, New 
York City. He will succeed W. J. 





H. METZ 


Drury, vice president and _ eastern 
district manager, who is retiring after 
42 years of company service. 

At the December meeting of the 
Board of Directors, Mr. Metz was 
also appointed a member of the Execu- 
tive Committee of the Graybar Electric 
Company. 

A. C. Lamperti was elected a direc- 
tor of the company. Mr. Lamperti, 
was named Graybar secretary and 
comptroller in 1943 and will continue 
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these duties in conjunction with his 
directorship. 

H. L. Harper, Pacific district man- 
ager at Los Angeles, was designated 
a voting trustee. Mr. Harper who 
joined the company in 1903 replaces 
W. J. Drury of New York in this 
capacity. 


WESTINGHOUSE SUPPLY CHANGES 


B. H. Boatner, former branch man- 
ager, Wesco, Tampa, Fla., has been 
appointed manager of the northwes- 
tern district (Chicago) of the West- 
inghouse Supply Company. He suc- 
ceeds Frederick J. Schmidt, who has 
retired. 

The position of northwestern dis- 
trict supervisor of purchases is being 
filled by Elmer Gegenwarth. 

G. H. Lineberry, formerly district 
apparatus and _ supplies manager, 
Wesco, Pittsburgh, recently assumed 
management of construction and con- 
tractor activities in the Philadelphia 
area. 

John A. O’Rourke, former Colum- 
bus, Ohio apparatus and supplies sales- 
man of Wesco, was recently appointed 
manager of that district. 

R. L. Whitney was appointed district 
apparatus and supplies manager of 
the east central district. He will be 
located in Pittsburgh. 

C. R. Taylor, former apparatus and 
supplies salesman of the Norfolk 
branch, has been named branch ‘man- 
ager. 


A. W. GILMORE NAMED MANAGER 
OF G-E WIRE & ‘CABLE DIVISION 


A. W. Gilmore has been appointed 
manager of a new General Electric 
Wire and cable division. The new 
divis‘on is a consolidation of the former 





A. W. GILMORE 


York, Pa. wire and cable division and 
the Bridgeport wire and cable division. 
Mr. Gilmore is responsible for en- 
gineering, manufacture and ‘sales of 
this division. 
Mr. Gilmore has named the following 
men to assist him in the new division: 
M. H. Owen as manager of the York 
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RECEPTACLES, PLUGS & CORD CONNECTOR 


FOR HEAVY DUTY AND HIGH CYCLE APPLICATIONS 


Here’s a sturdy, 30 ampere, 440 Volts, A.C., capacity unit thatmeans more jobs 
for you ... more profits from installations everywhere . . . in industrial plants, 
factories, office buildings, department stores, hospitals, hotels, institutional 
buildings, and for many other heavy duty and high cycle applications. It’s 
designed for easy, convenient wiring connections, and quick accessibility. 
And, of course, built by Russell & Stoll means the finest, sturdiest, and most 
advanced type unit available. 


30 AMPERES, 440 VOLTS, A.C. 






This Bulletin ex- 
plains and illus- 
trates the many 
EVER-LOK features, 
lists detailed order- 
ing information, 
prices, etc. Write 
for Bulletin EL446-4 












30 AMPERE, 440 VOLTS A.C RECEP 


pF LIS 
F345 z TACLES, PLUGS AND CORD CONNECTORS 





For connections to heavy duty Sanding Tools. _ 
































Connected to heavy duty Electrical Drills, ete. Connected to large Vecuum Cleaners. 











DISTRIBUTED THROUGH 
: ELECTRICAL WHOLESALERS 





RUSSELL & STOLL COMPANY, INC 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7_N. Y 
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HOw SELECT THE 
UNIT HEATER CAPACITY 
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larger factors. 





i To select the correct Electromode 
/ Unit Heater, you need consider only 
the usual factors—area to be heated, 
height, type of walls, number of win- 
dows or other openings, insulation, 
and average outside temperature dur- 
ing cold months. 

Since Electromodes normally operate 
only at intervals to economically pro- 
vide the air temperatures desired, it is 
well to select heaters of adequate capac- 
ity. The table below will help you to 
accurately determine your requirements. 


FOLLOW THIS TABLE 
The Watts per Cu. Ft. method of roughly estimating heater capacity required 


varies as follows: WATTS 
1. Interior room, little or no outside exposure........eseeee0: - 

2. Average room, moderate window and door exposure........1.25 to 1.5 
3. Room with large window and door spaces. .....-+++eeeeeees 1.75 to 3. 
4, Isolated exposed cabins, guard houses, etc.......- bhabee on 3 to 5. 


Example (a) Interior room 14 x 20 x 102800 cu. ft. 
2800 x 1=2800 watts heater capacity—Select 3 KW Electromode. 
Example (b) If average room with lorge window exposures, use factor 1.75. 
2800 x 1.75=4900 watts—Select a 5 KW Electromode. 
In areas where temperatures of zero or below maintain regularly—use 
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ELECTROMODES PROVIDE THESE ADVANTAGES: 
V Heat provided exactly where needed. 


Exclusive sealed-in finned aluminum cast 
heating element. 
V Safety from fire, shock or explosion. 
+ Can be located anywhere that wires can 
be strung. 
~V Noenergy lost or wasted between source 
and Heater. 


vV No energy consumed except when “ON”, 


Electromode. Corporation, 53-1 Crouch St., Rochester 3, .N. Y. 


LECTROMODE 
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Vv Simple, instant control, manually, or au- 
tomatically by means of thermostats. 


V No odors or vitiation of air. 
V Re-location easily accomplished. 


vV¥ No piping, fittings, or pipe coverings to 
maintain, 





Complete data 
in Bulletin 
45-U. Write 
for a copy. 
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sales section; A. E. Newman as man- 
ager of the Bridgeport sales section; 
C. O. Hull as engineer; S. T. Powell 
as manager of manufacturing; and A. 
Hillman as accountant. 


BENJAMIN ELECTRIC 
APPOINTMENTS 


The Benjamin Electric Mfg. Com- 
pany of Des Plaines, Ill. has announced 
the appointment of Raymond W. Cor- 
win as manager of the eastern. divi- 
sion. Mr. Corwin will be responsible 
for sales operations in Alabama, Con- 
necticut, Delaware, Washington, D.C., 
Florida, Georgia, Maine, Maryland, 
Massachusetts, New Hampshire, New 
Jersey, New York, North Carolina, 
Pennsylvania, Rhode Island, South 
Carolina, Vermont and Virginia. 

Carl O. Martin, formerly assistant 
manager of the Pacific Coast division, 
has been named manager, responsible 
for sales operations in Arizona, Cali- 
fornia, Idaho, Montana, Nevada, Ore- 
gon, Utah and Washington. Mr. 
Martin succeeds Miles F. Steel, former- 
ly vice president in charge of the com- 
pany’s Pacific Coast division, who has 
retired after 35 years of continuous 
service with the company. 


B. F. JAQUES ELECTED 
PRESIDENT OF COUCH CO. 


At a recent meeting of the board 
of directors, B. F. Jaques was elected 
president and board member of S. H. 
Couch Company Inc., No. Quincy, 
Mass. He succeeds Samuel H. Couch, 
founder and for many years president, 
who becomes chairman of the board. 
J. Eric Atkinson remains as vice presi- 
dent in charge of sales and Donald 
F. Cameron continues as_ treasurer. 
Charles J. Winkler, Jr., the firm’s legal 
advisor, was elected to the board. 

Archie T. Morrison has resigned as 
vice president and director. 

Mr. Jaques, who will continue as 
head of the Jaques Company, national 
distributors of brass, bronze and alu- 
minum products, is a director of the 
Kinney Manufacturing Company. 


NEW SALES OFFICES 
OPENED BY R-B-M 


Sales offices have been opened in 
Philadelphia, Kansas City, Milwau- 
kee, San Francisco and Los Angeles 
by the R-B-M Division, Essex Wire 
Corporation of Logansport, Ind. 

The Philadelphia office is located 
at 6816 Market Street, Upper Darby, 
with R. E. Clayton in charge. The 
Kansas City office is located at 121 
East 27th Street, with P. D. Rensen- 
house, Jr. in charge. The Milwaukee 
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office at 312 East Wisconsin Avenue, 
with James Paton in charge. 

In California, W. D. Barnes is in 
charge of the San Francisco office; 
located at 1077 Howard Street, and 
J. W. Stewart is in charge of the Los 
Angeles office located at 2030 Sacra- 
mento St. 


KELLOGG APPOINTMENTS 


Kellogg Switchboard and Supply 
Company of Chicago has announced 
the appointment of Col. Edgar L. Love 
as manager of the Koiled Kord Divi- 
sion. Col. Love was formerly chief 
of production of the Central District, 
Army Air Corps, and plant represen- 
tative of the Dodge Chicago plant. 

The Morris F. Taylor Company, 
Silver Springs, Md. has been appointed 
southeastern states distributors for the 
Koiled Kord Division. They will cover 
southern New Jersey, eastern Ohio, 
Pennsylvania, West Virginia, Dela- 
ware, Maryland, District of Columbia, 
Virginia, North and South Carolina, 
Tennessee, Alabama, Mississippi, Geor- 
gia and Florida. 


Jack Lasser, founder and president of 
Mastercraft Electric Company of New- 
ark, N. J. has resigned and sold his 
interest in the company to start a new 
organization. The new company, the 
Lasser Mfg. Company, will enter pro- 
duction on a complete line of modern 
fluorescent lighting fixtures and lamps. 
General offices will be located at 40 
N. E. 22nd Street, Miami, Fla. 


Ward Leonard Electric Co., Mt. Ver- 
non, N. Y. announces the appointment 
of Storer and Schem, Transportation 
Building, 307 East Fourth St., Cin- 
cinnati, Ohio as its new idustrial sales 
representative in Southern Ohio, Eas- 
tern Kentucky, Western West Virginia, 
he counties of Clark and Floyd in 
,udiana, 


C. Lynn Wright has rejoined the Bull- 
Dog Electric Products Co., Detroit, 
after four years of service with the 
Army, and has been assigned to the 
Philadelphia, office. He was a major 
in the Signal Corps and served abroad 
in India and Burma. 


Potter Instrument Company, Flush- 
ing, N. Y. has announced the appoint- 
men of John J. Wild as sales manager. 
Mr. Wild was formerly assistant sales 
manager of the Television Equipment 
Sales Section of the General Electric 











Company. 
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Sannin 


Since 1857 


L know theyre good... 
theyre KLEINS | 


“JE you’ve ever worked on a pole 50 feet in the air 
with the wind whistling around your ears, you 
know why linemen need good tools. That’s why 
there’ll always be a pair of Kleins in my tool belt. 
I know they’re good.” 

Yes, to the men who install and maintain the na- 
tion’s power and communication lines there is only 
one kind of pliers... Kleins. There’s a sound reason 
for this overwhelming preference. For linemen and 
electricians—mes who know good tools—also know 
of the quality materials and handcraftsmanship that 
go into every paic of Kleins. To them this excellence 
means speed, efficiency and safety on every job. 

The complete line of Klein Pliers is in full produc- 
tion but demand still exceeds supply. Your supplier 
will fill your order as soon as possible. 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard Electric Corp., New York 























A copy of the Klein Pocket Tool Guide, show- 
ing the Klein line and containing valuable 
tool information, will be sent on request. 


WEG & Sons 
Established 1857} 


e VENUE CHI GO  hé 
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MR. SCRU-IT''s 


Solar SCRU-ITS are used for connecting two or more wires 

without tape, solder, flame or tools. They are economical and 
easy to use-—wire ends are stripped and SCRU-ITS screw 
right on to form a compact and efficient joint. 

SCRU-ITS give better mechanical and electrical contact . . . 
eliminate possibilities of shorts, grounding and corrosion. 
Their compact size permits their use where working space 
is at a minimum. 

Available in several sizes for connecting various combina- 
‘tions of wires. 


7. STRIP WIRE 


an 




















SCREW IT { ¥ 


\) 













THAT’S IT 


wih SCRU-ITS / 


















AMILLIONS-IN USE * HUNDREDS OF APPLICATIONS 


“Roughing-in” or permanent wiring is simplified 
with SCRU-ITS . . . they thread on with a twist 
of the Wrist . . . and the joint is complete! - 


Write for Data 
Sheet ! U = 1 s 


For complete specifications 
on SCRU-IT sizes, uses, 
prices, etc., WRITE TODAY. 


- Lighting Devices 

- Conduit Boxes 

* Circuit Breakers 

~ Panel Boards +: Switch Controls 

+ Switch Boxes « Motor Connections 


and many others. 
U S$ PATENT NO _1.933 555 


- Fixtures 
- Outlet Boxes 
- Fuse Boxes 


SOLAR ELECTRIC CORPORATION 


FACTORY and SALES OFFICES 


WARREN PENNSYLVANIA 
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Portable Products Corp., Pittsburgh, — 
has purchased the Great Western Fuse 
Co. and the LaMar Indicating Fuse 
Corp., both of Pittsburgh. These two 
companies will be operated as sub- 
Sidiaries with no change in personnel 
nor in method of operation. 


Simplex Wire & Cable Co. of Cam- 
bridge, Mass. has appointed W. W. 
Lancaster as sales representative in the 
New Orleans area. He will cover the 
states of Mississippi, Louisiana, Arkan- 
sas and western Tennessee. 


Independent Pneumatic Tool Company 
announces a $1,000,000 expansion of 
its main works at Aurora, Ill. Site for 
the expansion has been cleared adjacent 
to the company’s main plant, and con- 
struction of the annex, which will pro- 
vide 85,000 square feet of additional 
floor space for production purposes, 
will begin shortly. 


W. R. Freeman, general sales manager 
of the Lighting and Appliance Division 
of the Wabash Corporation, has re- 
signed to accept the position of vice 
president in charge of sales of Lustra 
Corporation of America and its affili- 
ated company, Amplex Corporation, 
both of New York City. 


Lou Alexander has joined the Eastern 
sales force of the Cornell-Dubilier 
Electric Corporation, South Plainfield, 
N. J. He will specialize in application 
engineering. 

* 


Auth Electric Company, Inc. are now 
located in their new building at 34-20 
Forty-Fifth Street, Long Island City, 
| ee # 


The New York offices of Appleton 
Electric Company, Chicago, are now 
located at 50 Church Street, New York 
7, N. Y. 


The St. Louis office of Insulation and 
Wires, Ine; has moved to new offices 
at 3435 Chouteau St. 


Donald T. McCoy of Chicago, has been 
assigned to the Ohio sales territory 
for the Beldon Manufacturing Com- 


pany. 
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SCRAMBLED PHASE 
TRANSMISSION trrom race sai 


tains a smaller removable section to 
permit inspection and facilitate the 
installation of additional taps should 
the necessity for them arise. Weather- 
proofing is achieved through the 
utilization of gaskets and fibre washers 
beneath each nut and bolt head. In 
traveling from switch house to seventh 
floor tap, the exterior 4000 amp. bus 
duct extends 291 feet horizontally and 
92 feet vertically. The total weight of 
this duct work exceeds 17 tons. 

In comparison to any possible inte- 
rior installation, the erection of the 
weatherproofed duct work involved few 
difficult problems although many spe- 
cial duct sections had to be constructed 
to include right-angle and oblique 
turns, steps, transitions from the ver- 
tical to horizontal plane, transposition 
housings and taps. (Dwg. 1-E). 

Vertically rising steam pipes 12 
inches from the face of one building 
made it necessary to run the duct on 
edge with covers on the side. Passing 
this point, the bus duct was stepped 
downwards at a right angle to place 
the section covers on top and to utilize 
the support of an existing I-beam pipe- 
run cradle between two of the build- 
ings. 

The fifth floor future service tap is 
capped with an ebonized asbestos seal 
(Dwg. 1-C) while the seventh floor 
terminal section includes a second ma- 
jor transposition (Dwg. 1-B) in which 
the phases are unscrambled and re- 
grouped prior to the entrance into the 
housing for a pair of 2000 amp. circuit 
breakers. 

Although the seventh floor breaker 
cabinet has provisions for serving two 
2000 amp. circuits, only one line is 
connected at the present time. This 
single feeder duplicates the high effi- 
ciency design of the exterior installa- 
tion although the metal housing differs 
in dimensions (being of 16 gage,.11 by 
14-inch galvanized steel), ig-of stand- 
ard, rather than weatherproofed con- 
struction and contains three rather 
than six pairs of split-phase 4 by %- 


‘inch conductors. (Dwg. 2-F). 


Transposition at the 2000 amp. 
breaker cabinet (Dwg. 2, Details B and 
D) scrambles the phases for low loss 
transmission through the 277 foot run. 
With mounting channels bolted snugly 
to the. ceiling, standard duct sections 
are suspended with covers on the bot- 
tom to facilitate inspection and permit 
auxiliary tapping while maintaining 











maximum clearance above the floor. 
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WHEN YOU MEET 




















Manarch duo Fuses 


are famous for 


BETTER HEAT DISSIPATIO 


and 3 


XS EXTRA LONG SERVICE 





JAMESTOWN, N.’Y.. 
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The New Home of 


f loud 


PRODUCTS 





Lloyd appreciates the patience and forebearance 
you have shown when overloaded manufactur- 
ing facilities slowed down delivery of Lloyd 
Flex-Loc Lamp Holders and Lloyd Automatic 
Starters. We are now at home in this large mod- 
ern plant, where greatly increased facilities will 
make possible greater service to all our custom- 
ers . . . service which we hope will match in 
quality the matchless Flex-Loc Lamp Holders 
‘and Lloyd Automatic Starters. 


LLOYD POLICY INSURES QUALITY 


651-F 
FLEX-LOC Lamp Holder 


Automatically self - adjusting. 
Engineered to fit ALL STAND- 
ARD spacings. POSITIVE 
AUTOMATIC LOCK. PER- 
FECT ELECTRICAL CON. 
TACT. Brass contacts grip 
BOTH sides of lamp pins 
securely. 


Listed and Approved by 
Underwriters’ Lab., Inc., and 
Canadian Standards Assoc., App. Division 
E.T.L. Test Report 314454 Available 
Patented—Other patents pending 





FS-40 


AUTOMATIC Starter 
CUTS OUT deactivated or flick- 
ering lamps. CUTS OUT current 
to lamp and ballast. Increases life 
of lamp and ballast. 
Listed and Approved by 
Underwriters’ Lab., Inc. 


Certified by E.T.L., Spec. 6 
Pat. Nos, 2200443-2228210 





LLOYD PRODUCTS CO. 
PROVIDENCE 5 RHODE ISLAND 
Branch offices and Warehouse Stocks in 27 Leading Cities 





In the final transposition section (Dwg, 
2, Details C and E) the phases again 
are separated (two bars per phase) and 
tapped by three sets of 2 by % inch 
connecting links that protrude through 
a ¥% inch insulatinge ebony panel be- 
neath three 600 amp. circuit breakers 
spaced on 2 foot centers. 
Cable-conduit sub feeders from these 
three breakers deliver 440 volt, three 
phase, three wire current to distribut- 
ing plug-in bus ducts. Suspended by 
inverted stirrup hangers, these bus 
ducts constitute a rugged network of 
high capacity, flexibility-promoting, 
conveniently spaced power outlets. 
Dry type 37.5 kw. transformers 
alter power characteristics to 3 phase, 
4 wire, 120/208 volts for lighting. 
Wide use is made of rubber covered 
cables between distributing plug-in bus 
duct and powered machinery. These 
connections permit maximum flexibil- 
ity of plant equipment and also elimi- 
nate the possibility of vibrations dis- 
turbing rigid connections, creating 
shorts and endangering operators 
through shock. Plug-in outlets remain 
covered when not in use, maintaining 
the designed electrical protection of 
the current carrying enclosed busses. 
During the two decades since 1927, 
when enclosed busbar systems were 
first utilized for plant distribution by 
the automotive industry, great progress 
has been made in mechanical design 
which has controlled temperature rise 
and regulated voltage. Improvements 
are constantly being introduced due to 
research and practical field experi- 
ence and the performance data of the 
Carrier installation should contribute 
to the increasing volume of technical 
knowledge being compiled on high effi- 
ciency busway distribution systems. 








Reminiscing about old times are Otto 
E. Radtke (left), chief electrical in- 
spector, Cleveland, Ohio and his prede- 
cessor A. J. “Jerry” Pickett who is 
now manager of the Greater C 
Chapter, NECA. 
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They use RIGID and 
THIN-WALL conduit 


SYNTRON 


DEPENDABLE 


ELECTRIC 
HAMMERS | 








They often have to 
us CHANGE FITTINGS 























f e . * 
i Will Drill—Cut—Channel in 
ts. 
a Concrete and Masonry 
se, 
E IN 1/10th THE TIME 
te it takes you to do the same jobs with a 
I. hand hammer and drill. 
ni Their 3600 blows per minute from the ff 
af ordinary 110 volt A.C. light source, save Bm 
Rs you money and time. _ g 
ze ” rag . as Write for illustrated folder 
of SYNTRON CO. 
7 What a Spot for 690 Lexington Homer City, Pa. ; 
‘ KONDU! 
ss 
mn Only with Kondu fittings 
can you use Thin-Wall 
to Tubing at any outlet .. . and 
i- take one fitting out of the 
e 
: line and put in another, with- 
al out disturbing conduit. And 
i- Kondu fittings hold perma- 





nently tight . . . vibration 


with *COLOVOLT 


COLD CATHODE e LOW VOLTAGE LIGHTING 


Write for the Kondu Catalog 
KONDU CORPORATION 

Erie, Pa. For greater customer satisfaction. lighting. These extra advantages 
are available to commercial and 


L ° t=— . 
ower maintenance cos industrial users of light when in- 


KONDU MFG. CO. LTD., Preston, Ontario 


longer maintenance of a given 
foot-candle level—greater de- 
pendability because of guarantee 
(One year of light guaranteed 
except for failure due to break- 
age)—instantaneous starting— 
no flickering — continuous line 


stallations are made with COLO- 
VOLT Cold Cathode, Low Volt- 
age Fluorescent Lamps and 
Fixtures. 


_ Write for illustrated material 
and technical data. 


hot *Trade Mark Registered U. 8. Patent Office 


GENERAL LUMINESCENT CORPORATION 


CHICAGO 5, ILLINOIS 








proof. Practically unbreak- 
able . . . 100% re-usable. 
0 
le 
he 
§ 
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672 S. FEDERAL STREET ® 
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RELIANCE + 





AMERICA'S RELIABLE 
24 hour-a-day GUARDIANS 


RELIANCE Time Switches have proved their dependability. They give com- 
plete and reliable service under Many varied conditions—a factor of paramount 


importance when constant good service is essential. 





+ » quirement eee 
Y 


AUTOMATIC 
IME SWITCHES 
Model "W” 


Completely automatic 
. -. extremely simple, 
’ gompact, economical 
«.'s « three types tover 
,. Practically every re- 





longer or shorter. 





ASTRONOMIC 
TIME SWITCH 


© The Model “W” Astro- 
nomic types are particu- 
larly popular for advertis- 
ing illumination. The “on” 
operation changes daily to 
correspond with local sun- 
set time, eliminating the 
necessity of re-setting the 
dial as the days become 








price sheets for complete details. 


RELIANCE AUTOMATIC LIGHTING CO. 


1907 MEAD STREET RACINE, WISCONSIN 


Send for catalog and 
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ADVANCE BALLASTS 


FOR 


UNEXCELLED PERFORMANCE 


Leading manufacturers of lighting fixtures use and rec- 
ommend "ADVANCE" Ballasts for QUIET operation, high 
efficiency performance, low replacement cost and long life, 
"ADVANCE" Ballasts are streamlined for easy installation 
in fixtures and are approved by Underwriters Laboratories. 


Hovance TRANSFORMER CO. 


1124 W. CATALPA AVE., CHICAGO 40, ILL., U. S. A.—CABLE ADDRESS: ADTRANS 














LIGHTING PROGRAM 
FOR CONTRACTORS 


egy [FROM PAGE 51] 


classifications representing 75 percent 
of all stores can be estimated for any 
community through use of a key, based 
on “stores per thousand population”. 
The key for these eight classes are: 
food stores, 2.87; restaurants, 1.34; 
barber and beauty shops, 1.26; special- 
ty shops, .61; drugs, .46; candy, .43; 
hardware, .26; and general mer- 
chandise and dry. goods, .27.. These 
figures are average for the United 
States as a whole, 

New stores will be opening up at a 
rate that is unprecedented in our his- 
tory, just as soon as housing needs 
have been met sufficiently for the Gov- 
ernment to relax or abolish its Housing _ 
Order. These stores are required by 
the hundred thousands to supply the 
American public with necessities, com= 
forts and conveniences of peacetime 
living. They all must and will be 
lighted with the right kind of lighting 
—dynamic, sales-promoting lighting 
which creates atmosphere, stimulates 
attraction, aids appraisal. It is 
around thesethree A’s of lighting, 
considered fundamental for store illu- 
mination, that much of the lighting 
program for contractors .has been 
planned. 

The Tools—Until recent years store 
lighting has been primarily utilitarian, 
and has done little more than banish 
darkness. The many new develop- 
ments in light sources and lighting 
components and equipment, and many 
new lighting techniques, have only re- 
cently begun to be used. 

The slogan, “A lamp for every light- 
ing need”, has been popular for several 
years. Yet new lamps are developed 
yearly, with improvements in efficiency, 
operation, color and adaptability. The 
contractor now has available for his 
store lighting jobs the well known 
standard line of incandescent lamps, 
plus many newly developed filament 
lamps. He also has the standard line 
of fluorescent hot cathode lamps, in a 
variety of colors and four qualities — 
of “white” light. In addition, he has 
mercury vapor lamps in a range of 
sizes, sun lamps, germicidal and in- 
fra-red lamps, cold cathode fluorescent 
lamps custom made for specific light- 
ing problems, and fluorescent long 
slender “Slimline” and _ circular 
“Circline” lamps. A part of each con- 
tractor meeting is devoted to a discus- 
sion and round-up summary of the 
characteristics and uses of these many 
new light sources. 
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Assure Accuracy, Positive 


M € R C U RY Operation and Long Life 
SWITCHES 
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RLM Heavy Threaded Deep Bowl 
Reflector and Socket Hoods 

















RLM Threaded Dome Reflector 





® QUAD Units have proved 
themselves in long-time serv- 
ice. Contractors enthusiastical- 
ly endorse them because they 
live up to their claims—they 
give good lighting efficiency 
for long periods and require 
little attention. Install QUADS 
for industrial or commercial 
installations —indoor or out- 
door. Good business is the re- 
sult. Good ... for today and 
for tomorrow. 


Manufacturers of Incandescent 
Lighting Equipment 


QUADRANGLE 
MFG. COMPANY 


32 S. PEORIA ST. 
CHICAGO 7 ILLINOIS 
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MERCOID 












Tilting Type 





Mercoid hermetically sealed mercury switches are the most dependable means for 
opening and closing an electrical circuit. They cannot be affected by dust, dirt, moisture 
or corrosion; norare they subject to open arcing, pitting, oxidation or sticking of contacts. 

Mercoid Switches are successfully used in many industrial applications. 

There are various types available. The magnetic type, illustrated above, operates 
with the movement of the magnet—the tube remains stationary. The tilting type, opens 
and closes the circuit on a snap-action principle. Both types provide an instantaneous 
and positive ‘‘make”’ and “break’’ in the circuit. 

Our engineering staff will assist in their application to any of your switch problems. 


Further information sent upon request, 
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THE MERCOID CORPORATION ¢4225 BELMONT AVE. «+ » CHICAGO, iLL. 





SOLVE INDUSTRY'S AUTOMATIC CONTROL PROBLEMS 
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Clamps available in three sizes 
for Cable diameters of 1/10 to 
1,500,000 cm. 






EFFICIENCY 
CABLE STRAIN-CLAMP 


° B tual test, th EFFICIENCY Cable Strain 

. . « Stands Direct Pull of over Clamp. wil wihtand 2 direct pall of ore 
7 it t mitt 

17,000 lbs. before cable slip Prhis ‘powerful "ae, results from ee 

EFFICIENCY Clamp's design, incorpo- 


slips! rating a high ridge across the center of the 
cable channel and a U-bolt at each end, 


Adaptability to all requirements is provided 
in the EFFICIENCY Clamp's alternate — 
struction . . . which may be clevis or e 

according to your requirements, Both sty =! 
are furnished tr A.C. or D.C. service. 


Write today for your copy of EFFICIENCY 
Catalog No. 38A . . contains complete 
construction and application data on all 
EFFICIENCY Devices. 
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A Pair of Pliers . . . A Screw Driver and. . . 





THIS BOOK 


is all you need to repair, rewind, connect and assemble an electric motor 


Split-phase, capacitor, repulsion-induction, 
polyphase, Direct current — All are cov- 
ered in language and diagrams anyone 
can understand. 

The student — the apprentice — the me- 
chanic — the foreman and the engineer 
will save hours of experimenting, test- 


ing, tracing connections if this book is 
available. 

The duo-spiral binding makes both text 
and illustrations visible at the same time 
and the complete index permits quick 
finding of the subject desired. 


This book of 570 pages and 900 illustrations is a must for the 
mechanic who wants to know the right way, the quickest way 
to rewind and repair electric motors. 


Electric Motor Repair $5.004-Postage 
READING ELECTRIC COMPANY, Inc., 200 William St., New York 8, N. Y. 
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—— Srecify ADALET SALI 
CABLE END SEALING DEVICES 


Section 2314 of the National Electrical 
Code requires that: “Where a service 
raceway or duct enters from an under- 
ground distribution system, the end with- 
in the building shall be sealed with suit- 
able compound so as to prevent the 
entrance of moisture or gases.” 


Adalet Cable Seals, made of Sali, are the 
ideal fitting for this purpose. 
used satisfactorily on lead sheath cable 
or on cable in conduit. 


Made in four types which meet practically 
all requirements—upright mounting to 
conduit, upright mounting on exposed 
cable, inverted and horizontal mounting 
to conduit, 
mounting on exposed cable. Special de- 
— can be furnished quickly and at low 
cost. 
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They are 


inverted and horizontal 


Write today for illustrated 
catalog giving full infor- 
mation and prices. 


HEnderson 1356 





1448 EAST 49th ST. 
CLEVELAND, OHIO 
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Lighting equipment and fixtures — 
are also available in a wide range of 
types and sizes to meet the most 
exacting lighting requirements. 

The Lighting Techniques—A given 
lighting problem can usually be solved 
many different ways. It is important 
to first analyze carefully the lighting 
result desired, and then select equip- 
ment which will produce this result. 
This usually includes the type of light 
distribution required, method of install- 
ing or mounting, amount and quality 
of light needed, and cost. 

At each meeting a “1-3-5-10” light- 
ing formula for store lighting is pre- 
sented in detail. Its use in lighting 
layouts is completely demonstrated in 
three different ways. One is through 
a color sound movie, “Seeing is the 
Biggest Thing in Selling”. Another 
is a color slide film with recording, 
“Lighting that Moves Merchandise”. 
The third is through the solution of a 
practical lighting problem with the 
contractors, using the “Store Lighting 
Layout and Design Guide”. Explained 
briefly, “one” lighting is a high level 
of general illumination throughout the 
store; “three” lighting is punch light- 
ing to brighten counters, tables and 
selling areas to an intensity three times 
greater than the “one” lighting ; “five” 
lighting is the addition of five times 
as bright light inside the floor and 
wall cases; and “ten” lighting is the 
highlighting of feature displays in 
niches and wall display cases at eye 
level which is ten times as bright as 
the general level of illumination. 

Sales Aids for Contractors—There 
are two types of sales aids available 
to contractors. The first are those aids 
which are used by the contractor to 
train himself or his salesmen how to 
sell Sales Lighting to store owners. 
The second consists of booklets, 
envelope enclosures, easels, slide film. 

The greatest opportunity of all time 
now exists for electrical contractors. 
That opportunity -is in relighting 
America! It is a big job—one for all 
segments of the lighting industry. This 
store lighting program has been pre- 
pared on a national scale, hinging 
around the electrical contractor. That 
is where it belongs. Lamp and lighting 
equipment manufacturers have geared 
to do their part. If this first plan 
works successfully—if it is fully uti- 
lized by the electrical contractors— 
the same kind of training and aid job 
in the office lighting field, and then 
in the industrial and residential light- 
ing fields, is sure to be offered. And, 
it adds contracts, makes profits and 
builds prestige for. the contractor. 
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DC Silicone Insulation 
Extends Life of 


Electro-magnetic Brake 





I Oe a a 


PHOTO, COURTESY DYNAMATIC CORPORATION, SUBSIDIARY OF 
EATON MANUFACTURING COMPANY 
Protects water cooled field coil in this magnetic 
field member. 


In producing electro-magnetic brakes for 
well drilling rigs, the Dynamatic Corporation, 
of Kenosha, Wisconsin, tested and adopted 
DC Silicone Insulation. Moisture infiltration 
limited the life of coils treated with organic 
varnishes. Protected by DC 996, none of 
these coils has failed. 

These brakes exert a variable and con- 
trollable retarding effect without friction or 
wearing parts. Fundamentally, they involve 
the rotation of an iron drum through a 
variable magnetic field created by station- 
ary coils inside the drum, Eddy currents 
generated in the rotating drum exert on the 
rotor a torque which varies with the amount 
of cufrent admitted to the field coils. 


A heavy duty model absorbs up to 5,000 
horsepower, providing speeds from 800 
r.p.m. down to a rate that permits the setting 
of slips on the heaviest strings of drill pipe. 

The permanently sealed field coils are 
cooled by water circulating over the field 
casting and eddy current members. But DC 
996 excludes moisture indefinitely even at 
high operating temperatures. Insulation 
resistance remains high despite long expo- 
sure to weather when a rig is idle. And, 
when drilling is resumed, this resistance 
rises rapidly and soon reaches infinity. 


DC 996 is described in leaflet No. K 3-4, 


NOTE: See our Exhibit at the Electrical Engineer- 
ing Exposition, New York, January 27 to 31. 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 


Chicago: Builders’ Building 
Cleveland: Terminal Tower 
Los Angeles: 634 S. Spring Street 
New York: Empire State Building 
In Canada: Fiberglas Canada, Ltd., Toronto 
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famous splices 


\ 






BACON atid EGGS... sseyve nets rogether 


for years...like the everlasting splices you'll get 
\ with SUPER-STIK. Distributed only by authorized 
\ electrical wholesolers.. 
‘\ 
\ 


\ 
Super-stik 


FRICTION TAPE 
“Sticks to the End” 


SUPERIOR INSULATING TAPE COMPANY 
ST. LOUIS, MO., U. S. A. 
Established 1923 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
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new “Yriction-Set” 


FIXTURE HANGER... 
That Adjust With a Twist of the Wrist! 


At last you can get a Fixture Hanger that turns to 
any angle after being screwed to an outlet box. 
Although base and receptacle remain stationary, 
hanger arms may be turned to align with any 
preconceived lighting plan. Exclusive Friction Ring 
firmly holds fixture in selected position. Hanger 
screws on to 34” or 4” outlet boxes, no other 
fastening necessary. Furnished complete with re- 
ceptacle, two 5’ chains, hooks and cord clips. 


Friction-Set K100 . . . List Price $1.10 
Write for Bulletin K25 


SIMPLET ELECTRIC COMPANY 


123 N. Sangamon Street @ Chicago 7, Illinois 
112 Charlton Street © New York 14, N.Y. 


EE SR RESELL: A LTD 
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For any fixture position 





NEW LOW PRICE! Gy . 
Perrys) || ELECTRICAL pacag 
Cn wudie || SPECIALTIES Faia 


Cuts holes 5 8" to2-1 2" FOR HEAVY 
in metal, wood, plastics INDUSTRIAL SERVICE 


In plastic protective case 


Two Bruno Adjustable F 2 0 M S T 0 c FROM STOCK: 
Hole Cutters in one convenient 


kit that keeps tools clean and 


blades sharp. High speed steel 
blade cuts clean, fast holes in 
metal, wood, plastics. Quickly 
ad justable and easily sharpened 

. Designed by tool engineers 
to operate efficiently in bench 
drill, drill press, or portable 
drill. Bruno Hole Cutters in Kit 
790 come with straight shanks 
for use in power drill; in Kit 
790-B with square shanks for 


use in hand brace. 

Ask your jobber eanaie PR... Be 
or write Dept. EC-1 Pothead 
POWER CUTTER KIT CONTAINS Bh for a complete selection of 

Shank Size Expansion | New Low Price RUSGREEN bulletins 

1/A* St. Shank | 58°11" | $250 ; 

3/8" St. Shank | 1" —21/2* | $ 350 
Contains one each of | 5/8°—21/2" | $ 600 ENDULATORS (POTHEADS) ALL SIZES * ALL 


Blackhawk Benders do MORE @ , Models 100 & 101 
one each of | 5/8"—2-1/2" $ 6.00° SHAPES © ALL VOLTAGES © ALL TYPES 


Contai 
than bend pipe. They include a Kit | Models 100-8 & 101-8 
P!P y tar tats tse BS * BUS SUPPORTS © SPLICING KITS AND 


Porto-Power Hydraulic Unit a 
Depth lastics limited only b . Ht ATIN iia 
Y “ : seeunenithatoneaanentenin tacheag han. MATERIALS INSULATING COMPOUNDS 
that performs this triple job: : 









































~ * * 


RUSGREEN MFG. CO. 


9330 Santa Monica Bivd. 
BRUNO TOOLS Beveriy hits, Catitornia 14260 Birwood Avenue * Detroit, Mict 


y 








_aScoring ''bulls-eyes'’ consist- 
aay. he complete Revere line of lighting 
uipment scores with your customers. 

Easy to wire—ceasy to 
maintain with many ex- 
elusive features — Revere 
units meet every require- 

ment—BETTER! 


” ROLL-A-REEL 
Handles Heavy Reels Quickly 
4200 Series. ..- Safely . . . Economically 


Enclosed type 
QUALITY sports aes Saves time and money in the plant, 
COUNTS! = gio warehouse or on the job. 
ing. onan mei §6Roll-A-Reel is the ideal way to 
EASY safe reel or unreel wire, cable, or cope 
maintenance. ss es 1 and does an easier, better job in 
never tuner In two ses . 2,000 ts. copectty 
n two re * . capac 
from. the. ground. | —$37.50 and 4000 Ibs. capacity 
ean, ad ‘ . ° . ° ° 
te ecto at a <“ s " 00 F. O. B. Cincinnati 
oy helehte, rt Send for descriptive pamphlet. 
—no climbing. 


3800 Series REVERE ELIP- 
ror. Gives effective unifurm png A A Sed 
= ingeniously de- euiremente— 


— = 
BLACKHAWK REVERE ELECTRIC MFG. CO. 


WORLD'S LARGEST MANUFACTURER OF HYDRAULIC JACKS 6017 Broadway — Chicago 40, Iii. 
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